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Tlie  dimensions  of  the  figure  shovni  V7ere  measured  v;ith  different 
iiiGtruvnents .     The  area  should  be  expressed  in  hov;  many  significant 
figures? 

A.  1 

B.  2 

C.  3 

D.  4 
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The  dimensions  of  the  figure  sho\-m  vjere  measured  with  different 
instruments.     The  area  should  be  expressed  in  how  many  significant 
figures? 


A. 
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D. 


2 
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4 
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The  dir.ienruons  of  thr.  fi^^ux-c  r;l)Ov;n  v:crc  laonnurcd  v.'Jt.li  clifLuront 
inr-.ti-umcMiLS .     The  area  sliould  bo.  cMjn^c.^scd  in  how  many  si)!;nif icanl 
figures? 

A*  2 
B-  3 
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The  dimensions  of  the  figure  shov;n  V7ere  measured  witli  different 
instruments.     The  area  should  he  expressed  in  how  many  significant 
figures? 
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Ansv/er :  A 
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A  plane  travels  40  miles  due  north,  then. changes  its  course  to  a 

direction  of  53°  north  of  east  and  travels  for  100  miles-    Finally  j ID^.  l-^.l  

it  travels  60  miles  due  west.     Its  total  displacement  is: 


A*  200  miles 

B.  170  miles  at  45°  north  of  east 

C.  120  miles  due  north 

D.  102  miles  at  11.3°  east  of  north 
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A  plane  l-.ravels  GO  inll-on  due  r.ouuh,  tlicn  clinni^cs  its  course  to 
a  dii:ocLjr>n  oT  3y  noLtii  ui:  ciif^V.  and  travclfj  l:or  200  r:il.ej-i. 
Finally  it  travels  SO  miles  duu  v;cst.     Itfj  total  difr^iil.accnicnt  is: 


A. 

340 

iriilcs 

B. 

200 

inile(i 

at 

north  of 

cast 

C. 

110 

miles 

at 

21, 

5°  east  of 

north 

D. 

100 

ra  iles 

at 

37"^ 

.  north  of 

cast 
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Diagram?  no 
Answer :  D 


A  pliane  travels  50  miles  due  east,  then  changes  its  course  to  a 
direction  of  30°  north  of  west  and  travels  for  100  miles. 
Finally  it  travels  30  miles  due  south.     Its  total  displacement 
is : 

A.  180  miles 

B.  136.5  miles  at  8.7°  north  of  west 

C.  56.6  miles  due  north 

D.  41.7  miles  at  28.7°  north  of  A-7est 
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A  plane  travels  due  south  for  50  miles,  then  changes  its  course  to 
a  direction  of  45°  north  of  west  for  100  miles.     Finally  it  ^^^^ JLrifi^A. 

travels  50  miles  due  east.     Its  total  displacement  is: 


A.  242  miles  at  45°  north  of  west 

B.  200  m'iles 

C.  35.2  miles  at  45°  north  of  west 

D.  29.3  miles  at  45°  north. of  west 
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A  plauc  travel  n  due:  v/cr.t  for  100  i:-iJ.les,    t]vrv  '•:]i;.:n[3cri  it.'i  couriie  to 
:i  (Ij  i.ocul  en  of  37"  iiuj'lrh  of:  cnsl  fur  2r)0  i/tilc-:.     !■  i       ].y  it 
travels    -ii)  rr.  Lies  due  r.ouUli.     Ltii  total  di hi)]  accvient  Is: 

A.  3/^0  miles 

B.  120  miles  at  9.3'' cast  of  nortli 

C.  100  iiillcis  at  53°  north  of  east 

D.  100  miles  at  37''  north  of  east 


1-10 •!  Find  the  components  Rx  and  Ry  of  the  vector  where  vector  R 
is  the  resultant  (vector  sum)  of  the  vectors  A,  B  and  C.  Use 
the  coordinate  system  indicated. 


A.  R^ 

B.  R^ 

C.  R^ 

D.  R^ 


A  sin  0 

-B  cos  6  -  C  sin  6 
-  B  -  A  sin  6 
B  -  A  cos  0 


=  A  cos  6 
Ry  =  C  cos  G  -A 
Ry  =  C  ~  A  cos  0 
Ry  =  C  -  A  sin  0 


EKLC 




^LOilAzi'.'O  

Skill  Rnciu^;  _ 

Diagram?  no. 

Answer:  c 


USNA  AcceptG 

Ques.  Proofed^ 
Ques.  Xaroied 

Diagram  Made  

Diaeram  OK   

Diagrsm  Xerox 


To  NYiT   

jTu  Compurer_^ 
OK  Computer 


Answer  Record 


jNYlT,  Fall  1970 

ID//  1-10.1 
T.OJ/  014-21 
Skill  Ratins  _2_ 
Diagram?  yes 
Answer:  C 


t  4 


(saa  a  SB  oacs  ats £3 tscs  »c:  K3a 

USNA  Accepts   

Ques.  Proofed  

Ques,  Xeroxed  

Diagram  Made  

Diagram  OK 


Diagram  Xerox;^ 
To  NYIT 


To  Computer^^^  

OK  Computei:  

Answer  Record  

NYlT,  Fall  1970 


1-10.2    Find  the  cornponen Us        and  Uy  of  tho  V(-ct:or  1^,  v;l)C're  vector  is 
tlje  resultant  (vector  sui?.)  of  tlic  vectors  Aj  h  and  C.     Use  the 
coordi.n'ite  syste;a  indicated. 


A. 

Rx  - 

B 

cos 

G 

A  - 

B 

sin 

G 

B. 

Rx  = 

B 

+  A 

cos 

G 

C  + 

A 

sin 

0 

C. 

Rx  = 

B 

—  A 

COS 

G 

Ry  = 

C  - 

A 

sir. 

0 

D. 

\  = 

B 

-  A 

sin 

G 

= 

c  - 

A 

cos 

0 

1-10.3    Find  the  components  Rx  and  Ry  of  the  vector  R,  where  vector  R  is 

the  resultant  (vector  sum)of  the  vectors  A,  B  and  C.     Use  the 
coordinate  system  indicated. 

A.  Rx  =  C  cos  e  -  A  =  B  -  C  sin  6 

B.  Rx  =  C  -  A  cos  6  =  B  cos  Q  -  A  sin  0 

C.  Rx  =  A  +  B  sin  8  R^  =  B  +  G  sin  0 

D.  Rx  =  A  -  C  cos  0  ^  = 
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l-I0,/4    Find  tlic-  couipoiirnts  ]Lx  and  Ry  of  the  vcct:or  R,  \:hc.rc  vector  t  is 

trie  resultant:  (vector  sum)  of  tliu  vectors  X,  ]]  and  Use  tho 

coordiii'ile  system  indicated, 

A-  =  A  cos  0  -  C  Ry  =  A  sin  e  +  13  sin  0 

V.^  =  A  cos  U  R^,  =r  A  sin  0 

C.  -  A  -  C  sin  0  R^^  =  B  -  C  cos  0 

D»     K,.  =  A-  CcosG  Ry=B  +  C  sin  0 


1-10.5    Find  the  components  Rx  and  Ry  of  the  vector        x^/here  vector  R  is 
the  resultant  (vector  sum)  of  the  vectors  X,  B  and         Use  the 
coordinate  system  indicated. 


Rx  =  2  +  A  cos  6 


C  +  A  sin  e 


B.     'Ry^  =  B  -  A  cos  e 


C.  I^x  =  2  cos  9  -  A 

D.  Rx  =  B  -  A  sin  G 


Ry     A  sin  0  -  C 


Ry  --^  B  sin  6  -  A  cos  0 
Ry  =  A  cos  0  -  C 
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C .  Jii-hr 


1-13.2    A  car  moving  at  a  constant  rate  R  covers  a  distance  D  durang  a 
time  interval  T.     Its  rate  can  be  expressed  in 

mi-sec 

B.  sec  per  ft 

C.  mi  per  hr 

D.  hr/ft 


1-13*3    A  car  moving  at  a  constant  rate  R  covers  a  distance  D  during  a 
time  interval  T,     Its  rate  can  be  expressed  in 

A.  ft-min 

B.  mi-hr 

C.  ft/sec 

D.  hr/mi 
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3-1.3.  ^»     A  cnr  luovjn;;  at  a  consLnnt  rate  R  covers  ;i  dl:jtance  D  durinr^  a 


ti::' 

ii  in  tar 

A. 

mx/hr 

B. 

f t-scc 

C. 

yd-sec 

D. 

min/f t 

1-13.5    A  car  moving  at  a  constant  rate  R  covers  a  distance  D  during  a 
time  interval  T.     Its  rate  can  be  expressed  in 

A.  ft-'sec 

B.  ft  per  sec 

C.  sec/ft 

D .  mi-hr 
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Four  vectors  A,  B,  C  and  D  are  shox-m  in 
the  fij>ure.     The  dot  product  (K  +  ^ )  •  (B  -  S) 


is  equal  to: 


A. 
B- 
C. 
D. 


20 
26 
24 
.  -6 
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Pour  vecLoi'i.;  A,  Tly  and  1*)  ,'ire  sh'jvn  i.r: 
tlie  f  iruie.  Tiui  dot  product  (A  -f  IJ)  •  (i3 
i5j  oriual  Co : 


- 


-6 
20 

C.  2 

D.  24 


2-1.4 


Four  vectors  it,  B,  ^  and  S  are_  shown  in 
the  figure.     The  dot  product  (X  ~  ]5)'  &  + 
is  equal  to: 


A.  20 

B.  24 

C.  14 

D.  --6 


Four  vectors  A,  B,  ?  and  ^  ure^^showij  in ^^tlie 
figure.     The  dot  product  (A  -  B)  •  (C  4-  D)  is 
equal  to : 


rr.o.  O04-no 
I 
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Four  vectors  A>  ^fi,  C  and  ]5  ai'e  5:hov;n  In 

tliu  figure.     The  dot  product:  (I\  -  C)  •      H-  D) 

iti  equal  to ; 

A.  2  . 

B.  -4 

C.  -6 

D.  24 


The  vactors^yt  and  ]^  are  in  the  >:y  plane. 
The  vector  C  lies^^along  the  positive  z  -  axis, 
'yie  magnitude  of  A  is  one  unit  and  that  of 
B  and  C  is  two  units.     The  product 
&  X  ?:).  t  is: 


A.  4  sin  G 

B.  -4  sin  0 

C.  4  cos  e 

D.  -4  cos  6 
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j  Diagram?  vc^c; 
I Answer :  a 


The  vectors  X  and  *S  are  in  the  xy  -  plane. 
The  vector  ^  lies  along  the  positive  z  -  axis 
The  magnitude  of  t  is  one  unit  and  that  of 
t  and  C  is  two  units.    The  product 
(t  X  t)  •  t  is: 

A.  4  sin  e 

B.  -4  cos  0 
€•  4  cos  Q 
D.  -4  sin  0 
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TIk:  vectors  _ a  and  B  arc  in  Llic  xy  -  plane. 
Tbe.  vec(:or  C  :i  1. c .s_  :j  1  o n j?,  tlic^  posi t: ivo  >:  -  axis, 
7hi-\  ina;>ni.tucic  oi:  a  is  one.  unit  and  that  of 
fj  and  C  is  tv/o  units,     Tlie  product; 
(C  .  h   .  1  i.: 

A.  -A  cos  G 

B.  4  cos  0 

C.  -4  sin  e 

D.  4  sin  0 


The  vectors  'A  and  t  are  in  the  xy  ~  plane. 
The  vector  C  lies  along  the  positive  z  -  axis 
The  ina|nitude  of  t  is  one  unit  and  that  of 
B^andJC  is_^two  units.     The  product 
(C  X  A)   *  B  is: 

A.  4  sin  0 

B.  -4  sin  G 

C.  4  cos  6 

D.  -4  cos  0 
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The  vectors  "K.  and  $  are  in  the  xy  -  plane. 
The  vector  ^  lies  along  the  positive  z  -  axis 
The  magnitude  of  X  is  one  unit  and  that  of 
t  and  C  is  two  units.     The  product 
X  "5)  .  B  is: 

A.  4  sin  6 

B.  -4  sin  e 

C.  -4  cos  0 

D.  4  cos  G 
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Diagram  OK   

Diagram  Xcrox^ 


2-10,1    A  i-;t:udeut  drivm^  in  n  dlrccLjon  GO^  nortli  of  c':^^l  at  /|0  mi/hr 
for  Lv;o  liouL*.';,   r:hf:a  cine  c.aHl:  al:  60  \n} /hr  for  one  liour  and  tlicn 
60"  souUh  of  oaj;L  au  80  mi/hr  f.or  oiu:  liour,     IjJ.s  avcrago 
YCtlocj.Ly  (v)  nnd  average  t;pcod  "v  over  the,  cnUirc  journey  arc: 

A,  35  ml/hr,  60  ml/hr 

B.  35  viiJ./hr,  55  mi/hr 

C.  55  mi/Vir,  45  mi/lir 

D,  45  ml/hr,  60  mjVhr 


2-10.2    A  student  "drives  due  north  at  60  mi/hr  for  two  hours,  tlicn  due 
south  at  60  mi/hr  for  one  hour  and  than  due  east  at  40  m.i/hr  _ 
for  tv70  hours.     His  average  velocity  (v)  and  aver^ige  speed  (v) 
over  the  entire  journey  are: 

A.  53.3  mi/hr,  64  mi/hr 

B.  20  mi/hr,  50  mi/hr 
.  C.     20  mi/hr,  52  mi/hr 

D.     50  mi/hr,  53.3  mi/hr 


2-10.3 


The  quarter-back  took  the  snap  rnram  center  at-  the  50-yard  line. 
He  faded  back  perpendicular  to  oriae.line  of  scrimmage  at  15  ft/sec 
for  tv70  seconds,   then  ran  paraXiel  to  the  line  of  scrimmage  at 
20  ft/sec  for  tv7o  seconds,  then  raai.  downfield  at  30  ft/sec  for. 
two  seconds  and  was^  there  taclded  by  the  left  line-backer.  His 
average  velocity  (v)  and  average  speed  (v)  during  the  play  were: 

A.  21  -|  ft/sec,  8   -J  ft/sec 

B.  5  ft/sec,  21  —ft/sec 


21 


D.  8 


-|-  f  t/QGc,     5  £t/sec 
ft/sec»  21  -|  ft/sec 


ERIC 


t  12 


T.Oc//  O0A-.n() 


Skill  Rat in-  j_ 

Diagram?  

Ansv;er :  ]\ 


USNA  Accepts 


Ques  r  Proof ed^A^i^ 
Qu33  r  Xeroxed  


Diagram  Made 


ID//  2-10.2 


^'_UQ4rOO  

j  Skill  luting  ^  2 
Diagram?  no 
Answer :  .  c 


USNA  Accepts 


ID//  2-10.^ 


r .  0 //  004-00 

I  Skill  Rating 
Diagram?  no 
Answer :  D 


USNA  Accepts   

Ques.  Proof edT^ 
Ques  0  Xeroxed 


Diagram  Made_ 
Diagram  OK 


Diagram  Xerox^ 


T/-»  MVTT 


2-10.  A    A  stiulonL  drives  hif-:  car  from  the  Academy,   30  miles  Lo  Jia.l  t:linoro. 
j.n  43  liij.iiuLa.'j,   i  hea  30  milet^  to  V/.-i.-shing t:un ,  J).C.   in  oin:  hour 
and  15  luinulies  and  Chen  /lO  ntl.l/n;  hack  l:o  tdie;  Academy  in  one 
hour.      Ilifi  avcra[;c  velocity  (v)  and  avei:av.;a  spaed  (V)  over  tho 
entire  joviruo.y  are; 


A. 
B. 
C. 
D. 


0,  AO  mi/hr 

AO  iiii/hr,  AO  mi/hr 

AO  mi/hr,  0 

0,  0 


2-- 10. 5 


A  student  walks  due  east  at  6  ft/scc  for  10  seconds,  then  3o° 
west  of  jiorth  at  5  ft/sec  for  2A  seconds  and  tlien  30°  wef^^ 
of  south  for  120  ffiet  in  26  seconds.     The  magnitude  of 
average  velocity  (^)  and  average  speed  fv)  over  tlie  entii^*^ 
trip  are: 

A.  5.21  ft/sec,  5  ft/sec 

B.  1  ft/sec,  5  £t/sec 

C.  5  ft/sec,  5.n  ft/sec 

D.  5  ft/sGc,  lJ£i:/sec 


2-14.1    The  position  of  a  paxrtLcle  moving  in  one  dimension  is  given  by 
the  equation 


X  =  3  +  Si^-H-  t' 


2t^ 


''^911^1200  

Skill  Rating 
Diagrc^m?  _no 


Answer:  ^_/^ 


USNA  Accepts   

Ques.  Proof GdJi^ 

A..  .   v--'  J 


ID//  2-10.5 


T.Oo//    00  A  ^00 


Skill  Rating   2^ 

Diagram?   

Answer:  3 


no 


o  cz  »  n  ss  S    =3  =s  cs  :3  s  S  »  32  u  £3 

tJSNA  Accepts   

Queso  Proofed 
Ouea-  Xeroxed 

ID//  .  2-lA^l  


where  x  is  in  metar^sisiaBn  t  is  in  seconds.  What  is  the  particle's 
velocity  when  t  =  -Z^^aar? 


V  = 


T.OW/_011rOO._ 
Skill  Rating  X 
Diagraml^  no 


EKLC 


t  13 


Ansv/er:  ~6  m/sec 


USNA  Accepts   

QueSr  Proof edj^ 
Ques«  Xeroxed  

Diagram  Made 

Diagram  OK  ^  ^ 

Diagram  Xerox  

To  NYIT 


Thc!  poniui.ii  of  a  particle  Uioviup,  in  one  d iiiierurion  is  j-ivun  by 


ID/^     2-1/;.  2 


X  ^  a  -f  bL 

V7harG  a  Jin.;  b  are  consuanCs.     C^iven  that:  r.lic  particle  position 

chanocjy  Ivoin.  >:  =^  ^mi  at  t:      2  scm:  l.o  x  =  25in  at  t  =  5  sec, 

what'l^;  t::-  lua-niluda  of  the  particle's  veiociLy  in  ni/scc  at 
t  =  ^  sc.:? 


V  - 


T.O,f;  OlJ-Oi.) 


Skill  Ratine 


Diagram?  no 
Answer  :      7  m/rtt^.c 


=: =  =  M  sss  r3=:  =3    r-J  rs  s=  K5  rs  sa  ta 

USNA  Accepts   

Ques.  Proof Gdi^j;^_ 
Ques«  X'?.roxod  


Diagram  Made^ 


2-1^.3    The  position  of  a  particle  moving  in  one  dimension  is  described 
by  the  equatioxi 

X  =  a  4-  t  +  bt^ 

where  a  and  b  are  constants.  Given  that  the  velocity  is  9  m/sec 
when  t  =  2  sec,  vhat  is  the  m3gx:;:.;niidbf-  of  the  constant  h 

b  = 


ID//, _„,2:- 1/^,3 


T.O.Vr  011-00 


Skill  Ratin,^ 


iDiagram?  no 
Answer ;  2 


USM  Accepts   

QueSr  Procrf edT^^ 
QueSo  Xeroxed  


2-14.4    The  displacement  of  a  particle  mo^sEmg  in  one  dimensipxi  is 
given  by  th^B  equation 


ERLC 


X  ^  3  +  lot  4- 


where  2l  is  in.  rtneiiers  when  t  is  in  secoTids.  For  what,  positive 
value  of  t  ia  sihe  velocity  of  the  pBxticle  zero? 


t"14 


ZD//    2-14  , 4 


T.O.//  011-00 


I  Skill  Rating 


Diagram?  no 
Answer:      5  sec 


USNA  Accepts   

Ques.  Proof ed^^ 
Quesc  Xeroxed  


Diagram  Madc_ 
Diagram.  OK 


The*  d:i.Kplac:oiucmt  ui:  i  parliicle  moving;  in  one  diracnsion  is 
yi-.ivon  by  1:1      eqiricric-  . 

:<  -  16  t  -  J 


wliere  x  is  in  meoiiar::;  T.;hon  L  is  in  r,cconcLs.  V.'haU  is  Lhe  displace-  j  Skill  Ratinr 
inent  x  when  Lha  \^±iLU nJ  Ly  of  the  parUJ  cle  is  in/sGc? 


X  5^ 


])iaip:ain?   no 

Ansv7ex' :   oj\n\ 


2-i7rl    The  conipciss  of        .iniiixplaiie  indicates  that  it  .is  headed  due  north, 
and  its  a d. r s p e ad.  --itl ? c a t o r  shows  tliat  it  is  moving  tlirough  the 
air  at  120  mi/hr-    :rf  there  is  a  V7ind  of  50  mi/hr.  from  west 
to  east,  what  is:~np  velocity  of  the  aircraft  relative  to  the 
earth? 


ae 


ID//  2-17,1 


T.GJ'-  010-00 


!  Skill  Ra  cing  1 


I  Diagram' 


no 


I  Answer :  

I    130  mi/hr 

j    22,5°  east  of 
nOTth 


2-17.2    A  pilot  wishesttzx  teE^el  due  north.     His  airspeed  is  X20  mi/fc 
and  the  wind  iisjinEknmir.  from  v/est  to  east  at  50  lui/lir.  What 
direction  inus.t  ife- igilhw   fead  his.  aircraft  in  order  to  travel 
due  north? 


ID//  2-17.2  

] I. 010-00 

I 

[skill  Rating 
I  Diagram?  no 
tower : 


24.5°  west  of 
north 


2~U .  3  In  order  to  crrg.gr;-  - 
travels  10  mi/hi:.,^,_2 
headed  ±n  orderx33i7 
stax:ting  point.? 
ground? 


aitr eajK  f3mwing  at  6  mi/hr  in  a  haat  that 
r^^l^at  aB^e  upstream  shoiald  the  iaoat  be 
^ach  ^tiie£  :point  dxiTGctly    opposite  the 

tJfc  :speed  o±  the  boat  relatiire  to  the 


t  15 


ID//  2-17.3 


T.OJf  010-00 
Skill  Rating  2 
Diagram?  no 


Answer:  36.9° 


8  mi/hr 


USJSIA  Accepts   

%siesr  Proof ed^fi^ 


/:~.17.A     A  nan  c.:\.r}  rov;  ;;i  ])d:jit  /i .  0  mi/In;  in  .still  wutor.     11'        in  cros,sini.; 
a  rJvu'r,  v;hich  is  /f.O  lai  wide,  niuj  lias  m  currr-^nt:  .of  2.0  nii/hr, 
how  loi-)[\  K'illl  it  t/ikc  liim  lo  cross  tlie  river  to  a  point  directly 
opporsito  his  starting?,  jjoint? 


2-17.5    A  man  can  row  a  boat  A.O  mi/lir  in  still  v/ater.     If  the  current 

in  a  river  is  2.0  mi/hr,  hov;  long  will  it  take  him  to  row  2.0  mi 
downstrcctiu  and  then  bade  to  his  starting  point? 

t  = 


3-1.1      A  rocket  is  launched  vertically  upward  from  rest  witiii  £:  constant 

resultant  acceleration  of  96  £t/sec^.  Five  seconds  ((3  sec) 

after  lift-off  its  engine  stops.     What  is  the  highesnz  eltitude 
it  reaches? 


A.  1200  ft. 

B.  2400  ft. 

C.  3600  ft. 

D.  4800  ft. 

E.  6000  ft. 


ERLC 


ID:/  2-X7.h  

i\o  J-  [mM'']  

Skill  Raciaf;  ^.Ji_ 

'Diagram?       tip  ^,  

AuGwer:  1 . In  hr, 

((ran^^e:   1 .  1.2  hr  . 
to  1.20  hr. 


USKA  Accepts   

i  ID//  2-17.5 

T.O.f?  010-00  

Skill  Rating  2 
Diagram?  no  


Answer:    1 .  33  hr  . 
(range:  1.30  hr 
to  1.36  hr. 


USNA  Accepts   

Ques..  Proof edj^ 
QueSo  Xeroxed  


ID//  3-1.1 

009-02 
T.OJt  009-03 

Skill  Rating  _2 

Diagram?  no 

Answer:  T) 


USNA  Accepts 

Quesr  Proofed^ 
QueSo  Xeroxed^ 

Diagram  Made__ 

Diagram  OK   

Diagram-  Xerox^ 


3-1.3 


3-1.4 


ERIC 


A  ru-.ko.L:  is  l:uuu-:h.xl  V'.,r  ticiiXly  i.;pv.arcl  from  rest  v;.i.  ih  a  cM^nstant 
i.-ijr.d.l  i..iul:  ac(M:[t  r.-.i{:.  i.on  o/:         i.' t:/:^. ^  .     Ten  Rocondn   (10  sec?.) 
aiLoj;  lift-off:  j       en;i;lnc  r.to\)r..     VAuil  ir.  the  lix<_'iho.^i t  altitude 
it  r(?o(:hcs? 


A. 
B. 
C. 
D. 


1,600  i:t- 
.'3,200  ft. 
4,800  ft. 
9,600  ft, 
11,200  ft. 


A  sled  moves  f  ro:n  res.x  along  a  straight,  iinorizontal  track  T./lth  a 
constant  acceleratior,  of  K)  ft/sec^*.  the  end  of   ten  i.er.onds 

(10  sec)   irs  engine  asxs  off  a::d  it  coatis  to  rest  with  a 
constant  deceleration  c::f  4  ft/^e.c^-.     i:,:hat  is  the  total  distance 
traveled  by  the  sled? 


A. 

JB. 

C. 
D. 
E. 


1,750  ft, 
875  ft, 

500  ft. 
1,000  ft. 
1,250  ft. 


A  sled  moves  from  rest  -along  s  stra^ht  ^horizontal  track  ^th  a 
constant  acceleration  of  20  f:t/sec^    At  the  end  of  ten  s^onds 
(10  sec)  Its  engine  ciUis  off  and  it.ccomes  to  rest  with  a  constant 
deceleratxon  of  5  ft/s^ec^     Wiat  is  ^he  total  distance  traireled 
by  the  sled? 


A. 
B. 
C. 
D. 
E. 


2,500  ft. 
4,000  ft. 
5,000  ft, 
1,000^  It. 
1,250  et. 


it  17 


()()o^-i).> 

1,0.  ;;J_|0^)-(Jj 
^hill  Katlni^  _ 
DiaGU:;nV 


AnsTv\^ 


 il... 


USNA  Accepcs 


3-1.3 


ID.^  

009-  02" 
T.O,?/  009-03 


Skill  Rating  _2 

Diagram?   

Answer :  A 


no 


ID//  3-1.4 


009-02 


Skill  Rating  _2_ 
Diagram?  no 
Answer :  C 


if 


USNA  Accepts 

Quesr  Proofed 
QufiSo  Xeroxed 


Diagram  Ma&fe__ 

Diagram  OK  

Diagram  XennKr- 


To  NYIT   

lo  <Computeiac__ 
|0K  Compute:^ 


1-1.5        A  hall  fa.llr.  freely  fror.i  rest  ni.r  lnt:o  vnt.-or,  cMil.M-Lnf;   I  lie  waCcr 
au  l.i).;  and  of  lv;o  rjt'.cund.s  (2  soc)  .    In  l:he  wat:ej'  ri.Ls  upward 

l/.scjc^-.       Whal:  di:;l,.'nice  does  the  ]:al1.  t.rave 


accc'-U-.L-ation  1^  !)  j'l/.scjc^-.       Wlial:  di:a,.-nice  does  the  ]:al1.  ta.c 
from  ,ii:s  starlln-*  jyoJ.iil:  lo  the  iov;c. 
water? 


1 1:  I ) o  j  n  l  it  r oa c  h c s   j. ii  t ] i c 


A. 
B. 
C. 


474  ft. 
237  ft. 
948  ft. 
410  ft. 
64  ft. 


IT.O.  ^:  ^^.'O-o;^ 
I 

iskili.  Rauing  ':> 
I)ia[^::a;      ^  ^  i  ^ 

! 

I  Answer;  :  A 


liSKA  Accepts 

QuGS .  Proofed 
QuGS  :v:iroxcid 


Di= grain  Made 
Dinv^.ran'!  Olv 


jDiagrrran  Xerox 


3-6.1 


ERIC 


To  NVaT 


To  C."Mr.pucet^ 


A  stone  is  throv7n  vertically  upw^-^rd  from  a  point  5.0  ft.  abovG  the 
ground.     Tv7o  (2)  seconds  later  it  strikes  the  ground  directly 
beneath  its  starting  point.    TVhat  is  the  maxinium  height  above  tlie 
ground  reached,  by  the  stone? 


A. 

32.3 

ft. 

B. 

16.^ 

ft. 

C. 

ft. 

D. 

18...7 

ft. 

E. 

20,0 

ft. 

V 


/  / 


t  18 


jOK  vJcmpu;:er  

■  kri3wa:<:  Rec  zxd  

iNYfl,  tall  197 Q 


11.0.  a  009-00 
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IJSNA  Accepts 


Ques.  Proofed 
Ques .  Xeroxed^ 


Diagram  Made  

Diagram  OK   

Diagram  Xerox^ 


To  NY XT 


:o  Computer^ 


OK  Compuear^ 


Answer  Record 


NYIT,  Fail  1970 


A  boy  tihrowr;  :\  ball  vci: tJ  cally  upv^arJ  rro'.vi  n  wiiulov;.     As  t:bo  l;nil 
A       \  i-      ^.  r,^..i-    /in   r  4\    ..i   .1.1       ..  ^  i  v:.,\. 


J.r-aves;  1 

i;i.r.  h.in 

.<iC(:i)nd.y 

(5  HOC 

hi};lie.st 

point 

A.  50 

ft. 

)■.  75 

ft. 

C.  105 

ft. 

D.  155 

ft. 

E,  200 

ft. 

^^^^ 


Cv 


ii)^L..3-6.:>  

1".  •  ■''  _ 
SIci  !  I   1    c  Lur, 

Answei : 


IJSNA  Accepts  

Que".  Proofed  

Ques  .  Xeroxed  


D:(.,=iS I'arn  Made 
})isr:^  ci\n  OK 


{Diri-.^ram  Xerox 


I  To  N:riT   

j  To  Cjmputsr__ 
I  OK  Ccmpur.er_^ 


j  Answer  Record  

jiNYlT,  Fall  1970 


3-6.3 


"6  „. 


&  projectile  is.  thro\>m  from  a  platform  ten  feet  (10  ft)  above  the 
ground.    Tour  seconds  (4  sec)  later  it  strikes  the  ground..    What      ^^'^—3.-6  ■  3 
is  the  highest  point,  above  the  ground  reached  by  the  iall? 


A.  34  ft. 

B.  .  67  ft. 

C.  134  ft. 

D.  .  52  ft. 

E.  49  ft. 


.C5 


t  .19 


T.o.fy  oog-oofi  

Skill  Rating  _2  

Diagram?  no  

Answer :  B 


D3NA  Accepts 

QueSr  I'roc;fed_ 
Qaes ,  Xeroxed_ 


Diagram  Wade  

Diagram  OK   

Diagram  Xerox_ 


To  NY  IT   

'Eci  Coraputer_ 
<1K  Ccmputer_ 


Answer  Record 


fSa:lT,  Fall  1970 

I.  .   


3-6. -5 


ERIC 


»iM(»Vf.i  vAiO,  v', round.     Vvr^i    j;^  .  u:, 
j',roiiri'l.  .is  l.ho  l-i.i.r.hcst  noln- 

llKi  ijro.icclilc? 


■  ,.-)    1,-]  Lor  j.l:  :\i  i  Lkcs  fhe 
a  1 ) o \'' o   the  i t  o u :  I ;  1  r o :i c h o f  1  b y 


A. 
B. 
C. 


32  ft. 
72  ft. 
96  ft. 
122  ft. 


••i.- 


E.     138  ft. 


(i  )  i  •  

i  i'-H.  /''^.Ol^^-d;)  

1 

j  Skill  Uctii^:'  2 

i 

[uiagrcnir/  

i  i'.iisv;er  :     

i 

! 

f.;^S:S:':  Accept iJ  


5> 


0- 


Ques.,  Proof  Gci 
Qu££^  Xeroxed^ 

L>  i ~r  am  M  Cl  d  e  

")ioi:>-am  OK  

jXJlc.r;^  am  Xerox 

I 

{jxo  n^:lT  

IIl.o  Ceaiputer  


jffi  o  cm  purer 


jJiinES w e r  Re c c r d  

jllJYlT,  Fall  1970 


A  projectile  is  fired  from  a  point  sixteen  feet  (16  ft)  Lelow 
ground  level.     Eight  seconds  (8  sec)  later  it  lands  on  the  ground. 
What  is  the  highest  point  above  the  ground  reached  by  the 
projectile? 


W)f^  3-6.5 


A.  66  ft. 

B.  132  ft. 

C.  198  ft. 

D.  264  ft. 

E.  528  ft. 


iT.O.ff  009-00  • 

! 

i!5.kiil  Rating_2 


no 


D 
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9 


•9 
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:iI3NiLJ^ccepts 


iQ.ues^,  ProGfed_ 
Q.ues::,  Xeroxed_ 

Dlag3sini  Made  

Diagram  OK   

Biagisam  XGrox_ 

.!Eo,.  N2XT 


Tcf  Cajmpufier  

OX.  Ccnrputer  

JmsKEr  Record  

mlT.,  Fall  1970 


Tlie  cliMt:anca  from  A  to  R        4000  ff.     A  c:iv 
cJcculo.rriCGK  at  10  n/iiuc'-  froin  rest:  a  I:  A  and 
l]\on  ck:c(.2j  o.racoy  at  30  fl/soc/-  to  coino  t:o 
r e 3 1  at:  ]  1 .     A ^5 s urn e  t; i ki  l:  Cue  c h a ii c  1:  r oni 
accelera l ion  Co  dcccileraLlon  is  i n^jl:a^lallCou3 , 
Ac  v.'hat  distance  from  B  doar>  Che  dccclcM;nC  i  on 

A.  1000  ft. 

B.  .  500  ft. 

C.  750  ft. 

D.  2000  ft. 

E.  1500  ft. 


The  dlKtance-  from  A  to  B  is  3000  ft.     A  body 
acceloirates  from  rest  at  A  at  15  ft/sec^  and 
Uhexi  decelerates  at  45  ft/sec^"  to  stop  at  B. 
At  what  distance  from  B  must  the  deceleration 
begin? 


A. 
B. 
C. 
D. 


1500  ft. 
1000  ft. 
750  ft. 

.2000  ft. 
2250  ft. 


The  distance  from  A  to  B  is  2200  ft.     A  body 
accelerates  from  rest  at  A  at  10  ft/sec^ 
and  then  decelerates  at  40  ft/sec^  to  come 
to  rest  at  B.     At  what  distance  from  B  does 
the  deceleration  begin? 


A. 

1,760 

ft. 

B. 

1,000 

ft. 

c. 

1,100 

ft. 

D. 

880 

ft. 

E.  • 

•  440 

■ft. 
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Diagram  OK 


ac.col  crates  iron  rest:  at  A  nt  .15  i  L/sec*',  and  j  — IzHlIl 
then  dciceieraUcis  at  30  ft/:'.oc-/'   to  conic  to 


ro.r.L  nt  B.  At  v;liaU  di:.;tanc(i  froin  A  docs  tlie 
decclciraLion  be;:;in? 


A. 
B. 
C. 


1,000  ft. 
1,500  ft. 
2,000  ft. 
2,500  ft. 
2,750  ft. 


The  distance- from  A  to  B  is  2^iOO  ft.     A  sled 
acceleirates  at  10  ft/sec^'  from  rest  at  A, 
and  thcNdecelerates  at  30  ft/sec^  to  come 
to  rest  at  B.     At  V7hat  distiiuce  from  A  does 
the  deceleration  begin? 

A.  300  ft. 

B.  600  ft. 

C.  1200  ft. 

D.  1800  ft. 

E.  2100  ft. 
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•i/M 


p 


o 


A  bril.1.  Jr.  irJhol:  frou  t:he  or:lj»i'»  ^-'ith  an  :i.ni.(:lnl 
veIoclt:y  oi'  2()  in/scic  at;  37^   alMjvu  the 
hur  L\;onr.n  J.  *     AC  tliu  .s.'jnic  i  nra.Uit:  >   a  :-:econ(i 
ball  x£5  7:c.lcM;.;r'd  i'roiii  the  poiiiL.  P  sliov/n  in  llie 
fi<iurc.     Tlic  :?a]]n  collide  in  mld-Mxr  r.t  l/nij 
end  ol:  one  yo'conr^   ''1  sec).     \vha  I  is  t:hc 
altitude  of  point  P?     [Conf?idar  the  balls  as 
point  particles] 


B. 

D. 
E. 


12  m. 

1/4  in. 

16  tn. 

18  111. 

20  m. 
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To  Ccmputer_^ 
OK  Cc-niputcr^ 
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NYII,  Fall  1970 


3-12.2 


EKLC 


A  ball  is  shot  from  the  origin  with  an  initial 
velocity  of  24.5  m/sec  at  53°  above  the 
horizontal.     At  the  same  instant,  a  ball  is 
dropped  from  the  point  P  shown  in  the  sketch. 
The  balls  collide  in  mid-air  after  1.5  sec. 
Wiat  is  the  altitude  of  P?     [Consider  the 
balls  as  point  particles.] 


t  23 


i  3-12.2 


T.O.  ?/  012-00 


I  Skill  Rating  -2 


|Diagran»/^  yes 


] Answer : 


USNA  Accepts 

Ques.  Proofed^ 
Ques.  Xeroxed^ 

Diagram  Made  

Diagram  OK   

Diagram  Xerox^ 

To  ny:ct  


To  Computer  

OK  Ccmpuiief 

Answer  •  Record__  

NYIT,  Fall  1970 


A  is  f'.hol.  [vinn  Lhc  or;i.v;J.n  v;  i  L  h  an 

JnilJal  vcM()(iLty  of  '\(,  i;i/s(h;  :i  t.        an;',.1c'.  oi 
3"i^'  v.'.i.t'ii   Llio  hori. viMif*!  1  .    -  At:   Uk'  s,*inu» 
j  iij;  I  .'iul:  J  .'i  .si.!ci>ik1  l.)i'iJ  .I.   i.s  rc.'lc\"i}U!d   I  rum  a 
point  P,     AT  lei;  Imo  .s('c:ondr.   (2  rj(H')  Llic 
ball'-;  colli.tU'  iu  mid-air,     What    la  Llio 
alLiliula  of  llic  poJiiL  P?     [Consider  ihc?  bal.lf 
a r,  po  in  I:  ]) ar  (:  i  c  1  c  j.; ,  ] 

A.  43,2  m 
R.     57.6  in 

C.  72.0  m 

D.  36.0  m 

]•:.     48.7  111 


I 


Oil 
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Answox  :  y, 


IJSNA  Accepts 
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Diaf^  '  ai.i  OK  

I 

I  To  Ni  ;:T 


j  ro  Con.putar^ 
1  Oi<  Ccmpuccr 


iNYil,  tall  1970 


A  ball  is  shot  from  the  orgin  with  an  initial 
velocity  of  49  m/sec  at  37°  above  the 
horizontal.    At  the  same  instant,  a  second 
ball  is  released  from  the  point  P  shown  in  the 
figure.     The  balls  collide  in  mid-air  after 
tv70  seconds  (2  sec)     VJhat  is  the  altitude  of 
the  point  P?     [Consider  the  balls  as  point 
particles] 

A.  78.4  m 

B.  39.2  m 

C.  42.3  m 

D.  58.8  m 

E.  61.3  m 


•ID//  -3-12.4 


■I.O  012-00 
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A  ball  .i.s  rA\ul 
<'j1)0V0  Lliti  liur ly.ontnJ 


froiii  tlu.!  oj.'j^.in  til  an  iuit  lcil 
5  in/:;t'<:  at  fin  aiij;  1  o  oL'   3  7^' 

At-  Clic  TMi^iic'  ins Lan I:  ,  a 


iiaccjjui  1)j1.I.  i.'.i  (.] i:o])i)af.]  i'roii)  flic  point  P  .shown 
in  the  flr.urc.     At  fho  ond  oJ'  one  second 
(I  soc)    ihc  hall.s  collide  in  raid-air.  VJIiat: 
Is  Ulio.  altltiuhi  of  P?     [Considu.r  the  ba.ll.s 
as  point  par  ticlc!5.; .  ] 


.Ah' 


A. 
B. 
C. 
D. 


23.2  111 

21.5  m 
29.^1  111 

19.6  111 

14.7  111 


o 


3-18.1 


ERIC 


A  projectile  has  an  initial  speed  of  88  ft/scc.     Assume  that 
the  projectile  is  initially  at  ground  level,  and  that  air 
resistance  may  be  neglected.     Find  the  maximum  ran^^e  of  the 
projectile. 


A. 
B. 
C. 
D. 
E. 


llkk  ft. 
3872  ft. 

A84  ft. 

242  ft. 

121  ft. 
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3-18.4 


ERIC 


A  projoctila  ha^  mi  lnj.i;l:ji  .si-.-Pd  of  176  ft/soc-.     As^^ume  Lii.a 
tiie  projc'clJU-  is  Jn.Ltially  ai  f'.roiind  Jcv«Oj   anJ   LliaL  alr 
rosJHt^jjice  iiviy  bo  nt'-loclcd.     What  -is  Mic  ina>:i:u;jia  range  of  t  ha 
prt)j(iL:t:ilc? 


A. 
B. 
C. 
]). 


V\l  ft, 
^8^1  ft. 
726  ft, 
968  ft. 
1210  ft. 


3-18.3    A  projectile  is  launched  froni  a  hori?:cntal  plane  V7itli  an  initial 
speed  of  64  ft/sec.     Assuming  that  air  resistance  may  be 
neglected,  v^hat  is  the  maximum  horizontal  range  of  the 
projectile? 

A.  32  ft. 

B.  64  ft. 

C.  96  ft. 

D.  128  ft. 

E.  160  ft. 


A  projectile  is  launched  from  a  horizontal  plane  x^yith  an  initial 
speed  of  96  ft/sec.    Assume  that  air  resistance  is  negligible. 
What  is  the  maximum  horizontal  range  of  the  projectile? 


A.  576  ft. 

B.  192  ft, 

C.  421  ft. 

D.  288  ft. 

E.  95  ft. 
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C. 


]o.(:Lxlc  ifi  J: 

i;i  Llic  iii<4:-:.i.i 
•  ? 

2178  ft, 

.1748  ft, 

1318  ft. 

2005  ft. 

2342  ft. 


.1  .-I  hor.l:'.0]itaJ.  ]ilanf  vi.tli  an  JniL 
the  proj  ur  tile  in  the-  harlxontal 


A  bcdy  znoving  v/ith  c 

A.  acted  upon  by  a 

B.  acted  upon  by  r.r 

C.  in  translationa 

D.  moving  with  con^-v 


it  velocity  is 

:int  resultant  force, 
cion  forces, 
J-ihrium. 

non-zero  acceleratio.u. 


TRUE  OR  FAI.SE?  A  body  is  in  translational  equilibrium  if  it  has 
a  constant  acceleration. 
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A  body  is  .se±  in  motion  along  a  horizontal  frictionless  surface 
at  a  spead        two  feet  per  second.    What  is  its  sv.eed  after 
five  seconds' 
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of  1  fL/sec.     Jhe  magiiitude  of  tuo  rTar/ce  he  applies  xo 

A.  is-  equal  to  40  lb. 

B.  increases  at  the  ball  ascends. 

C.  is  greater  than  40  lb. 

D.  decreases  as  the  ball  ascends. 
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A  prope^ctlle  TMves  in  an  x-y  plane  (koxi^ontal-vertica-:)..  Tub 
sole  fioicxce  on  the  projectile  is  the  lance  due  to  graviry,  a 
for-ce  J.'^dth  rjagmitude  w  acting  -v-ertixiially  downward,     Tfc  mass  | 
of  thsi:  projectile  is  m.     Which  of  th^  follov;ing  sets  oiT  £.qLU2.tt:jQs  '^'-^UlI^zQL 
(based  nrpon.  Ifex^^ton '  s  secoxtd:  la^i).  is  CTcrect? 


A. 

ay  =  -"w/m 

B. 

a 

X 

C. 

a 

X 

==  w/m; 

D. 

a 

=  -w/m; 

ay  =  0 
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the  surface  of  Jupiter,  ohjaazzs  fall  al    26.5  Wsec^, 
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4-16.1    TRUE  OR  FALSE?    Tu^  nnldshipmsi:  engage  l:n  a.  tuig-otf-\v'::i:r 

pulling  at  opposite  ends  of  a  ttowel.    Xlhu  reaction  £orc^  tc  the 
force  exerted  by  oae  Enidshipinaii  on  the  Cowel  Is  the  force 
exerted  by  the  tovrel  on  hian. 


4-16.2    IFvllE  OR  FALSE?    Tv7o  nrLdsMpnuen  engage  xn  a  trng-oE-wanr  bnr 

ptilling  at  opposite  ends,  ©f      towel..     Tiiie  rcsaction  Corae  l:he 
force  exerted  iby  one  laiidisikipman  on  tthe  tiox^el  is  the  force  .itiie 
other  irddshipiman  execxs  mi  itlie  towel.. 


r: 
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ID#    4-11 . 5 


Skill  Ratint]  ^ 
Diagr^Ti?  no 


Ansv;cr:  _ 
w  =  7.8  N 


llDf/  '4-16.1 


T.O.//  016-00 


Skill  Rating 
Diagram?  ao  


Aasv;er :  True 


ID#4-16.2 


T.O  f/016-00 


Skill  Rating  0 


Diagram''  no 
Answer:  False 


USNA  Accepts  \ 

Ques,  Proofed  j 


•ini- 


tio;: 


I  on 


Hi.  coiuiitauL  fr^r-^d.  The  reacLiou  i:orce  t:c  LliC  forcfi  e::Grl:ud  by 
ticij  main  on  ttli-  bo:-:  is;  lIjg  force  that  the  surface  e-:ert^^  on  the 
b-^iock* 


Skill  R^:Li.v;r; 

no 


T.OoV  016-00 


Skill  Rating  Q 
Diaviian:^ 


no 


imsvjer :  False 


A-16.5    TRUE  GIR  FALSE?    A  nian  pushes  a  box  along  a  horizontal  surface 

"dt  cor^itant  speed.  The  reaction  force  to  tlie  force  he  e-crts  on 
dhe  box:;  is  the  force  the  box  exerts  on  him. 


4-21,1    A  iG'Xce  F  of  12  nt  pushes  a  2-kg  block  along  a  plane  inclined 
ar  43^\.     (See  sketch)     F  is  parallel  to  the  horizontal  surface 
Calc\jLate  the  magnitude  of  the  normal  force  on  the  block* 

N  = 


35 


l\0.f:^  016-00 


Skill  Rc^.ting  _0_ 

Diagxam?  no  

Ansv;er:  True 


ID//  k-11A^ 


T.Ojf  014-01 


Skill  Rating  _1^ 

Diagr^im?  yes  

Answer : 


N  -  22.3  nt 


USNA  Accepts  ; 

Ques.  Proof ed/^^  : 
Ques,  Xeroxed  I 

Diagram  Made  | 

Diagram  OK   ^  ] 

Diagram  Xerox      .  L 


-^-21,2     \  force 


\h  lit:  r>v. 


C-.lcul.it,    li,^  :.,a;,:nin::J.    uf   Li.,  nor.,;;.],   f,,:-,-^         Uic  l^lorl... 


y  y^/  y~7  /  /  /  /  7-7"7~7 


A-21.3    A  force  F  of  -20  nt  nusho.-  •>  •?  i  r 

53°,     (See  T  7^^  inclinod  at 


N  - 


4-21.4    A  force  ?  of  15  nt  pushes  a  2-kg  mass  up  a  plane  inclined  at 

60°.  (See  sketch)  F  is  parallel  to  the  horizontal.  Calculate 
the  magnitude  of  the  normal  force  on  the  block. 


N  = 


EKLC 


W'/v  ry  /  /  /  /  /  /  / 
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T,0      (i!  "t-^^^  

Skill  Ratinr;   ]_ 

Diagram?  \ 


Anciver :   

."^  =  33. 1  in 


USI-A  Acccpci;  

Ques .  Proof  L.cl'l^ 
Qucs.  Xeroxed^ 

Diagram  Made  

D.I^-^Crar  OK   


Skill  Ratine;  

Diagram?  j^'os 
Answer : 


N  =  27.8  nt 


USNA  Accepts   

Ques.  Proofed 
Ques.  Xeroxed  

Diagram  Made  

Diagram  OK 

ID//  4-21.4 


T.Qo//  014-01  

Skill  Rating 
Diagram?  yes 


Answer 


N  *  22,8  nt 


USNA  Accepts   

Ques.  Proof cd^r<;"? 


C'j:       ol    .:j  i;t:  pui 


.ijici   to  L;:.- 


ii.o 
i 

jSkiJ  ]  R^cini;  


rn 


An.s\/er 


4-26.1    A  spring  balance  rests  on  a  horizontal  table.     Two  i.idshipPen 

pull  nt  opposite  end.  of  tbe  balance  eacli  with  a  force  of  30-lb 
V.liat  xs  the  reading  on  the  spring  balance? 


US:;a  Accopts   

Qv.es  r  Proof  (ddjj.\  _ 
Ques  Xeroxed  

D 1  s  ^  r  M  m  M  a  d  c  

Dicr^'j  air:  OK  

jDi.igtcJni  Xero-v  

! 

ji.G  :V  0K2-j;00_-  

j  Skill  Rccmg  _1_ 

i 

I D 1  ag  am  ?  no  

j  Answer :      30-lh  _ 


I 

4-26.2    A  spring  balance  rests  on  a  horizontal  table,  axid  tv;o  niidfjhipmen    j  jj^y/    4-26.2  ' 

pull  at  opposite  ends  of  the  balance,  each  vjith  a  force  of  50-lb,  |     '  '  

VJhat  is  the  reading  on  the  spring  balance?  ■  il  0  016-00 


'  Skil i  Racing  _1  

Di.ngrairi^  no  

Answer :  50-lb 


! 

4-26.3    A  spring  balance  rests  on  a  horizontal  table  and  two  midshipmen     j  rn/^  a-o^ 

pull  at  opposite  ends  of  the  balance,  each  with  a  force  of  45-lb.  {^^'^-^-2^^- 
What  is  the  reading  on  tlie  spring  balance? 


r 


T.O-r;'  016-00 

Skill  RaT,ing  1_ 

DiiigXeitn''  no  


Answer;  45-Ib 
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pulJ.  n\:  oijpc:;  i.l.o  cikI:;  of  iJu/.  h,'i  I    ncc ,   L-ziuh  with  a  force  of  GOvlb. 

t.li^-  rr-.'ul  iiij;  oii   uiiu  spring  bdlancic.*?  ^        ^  OIC-DO 

Skill.  KcAi:in:;  J_ 
Ansv/c.a  :    50-.1 1) 


USNA  AcceprK  _  _ 


4-.6.5    A  spring  balance  rests  on  a  horizontal  table.     Two  mid.hipm.n         .  . 

pull  ac  opposite  ends  of  the  balance,  eaeh  wltl.  a  force  of  aIh,  '^"'-'^-^ 
What  ±3  the  reading  on  ths  spring  balance? 


lD;.u£,-  r,:r.  no 


40- lb 


USNa  Ac  cep  c  s 


DifigC'j^m  Made 
Diagv  am  OK 


4-29.1    A  mass  of  4-kg  is  supported  from  the  ceiling  by  massless  cords 
each  of  length  2  m.     The  distance  between  the  points  of  support 
on  the  ceiling  is  2  m.     What  is  the  .magnitude  of  the  tension  in 
either  cord? 


A, 
B. 

C. 


11.3  nt 
5.0  nt 

22.6  nt 


//■  /yy  //////// 

2m 


D.     6.5  nt 


iDio^r-am  Xerox 

\l^^i^_±:29jj^  

'l,0.  ^LQttoi.  

Skill  Ra7;ing 

D rig  tj  m  j'  yes 

Answer :  C  
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(JSNa  Ac  cepiB  

Qu 5 s .  Proofed j:^^^ 
QuGS "  Xeroxed  

Dicigtom  Made  

Dlrmram  PK  


/{•■20s2  A  J.O-l;p,  innss  i  .-^  surjperulcd  Troi^  ihr.  CM'ilfn:;  by  t:v/o  inrii^s  1  os.s  ::or..ls 
\.-]jji'h  feriii  .iM/Jc.)  o\  '30"  .*um1  fU)"^  v;it}i  t:h(.^  (um*.  .1.  j  nj; .  (Si'i*  .s]:olc:ii) 
What:   i>;   Liui  ntr:i;n  i. C.uW i'.  oi'    iIlc   L.LiP.r;j()!i   in   tiiu  loii^;(:r  cord? 


A.  2/i.3  nt. 

B.  49  nt 

C.  36  nt 

D.  4  2  nt 


4-29.3  A  20-kg  mass  is  suspGncled  from  the  ceiling  by  two  mnssloss  cords 
which  form  angles  with  the  ceiling  of  30°  and"  6U° .  (See  skeLcIO 
What  is  the  magnitude  of  the  tension  in  the  longer  cord? 

A.  98  nt 

B.  78  nt 

C.  69  nt 

D.  49  nt 


4-29.4    A  15~kg  mass  is  suspended  from  the  ceiling  by  two  massless  cords. 
The  cords  make  angles  of  37°  and  53°  with  the  ceiling.  (See 
sketch)     What  is  the  magnitude  of  the  tension  in  the  longer 
cord? 


A.  22  nt 

B.  44  nt 

C.  88  nt 

D.  102  nt 


r 
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Skil].  Ratin);  , 
D:i  a[;ram?  yesj^ 
Ansv7er :  \\ 


USNA  Accepns   

Qu e s «  X e  r  ox  ed_^  

Diagram  Made  

Diagram  OK  

-{  f.  mrn  TO     V  o  T  n  V 

ilD//    4- 29.. 3 

I   

T.o.//_(n>-q9  

Skill  Rating  __3  

Diagram?  yes  

Ansv/el: :  A 


USNA  A^ccepts 


QueSr  Proof ed-^j>i 
Ques.  Xeroxed 


ID//  4-29.4 


T.O.//  013-09 


Skill  Rating  _3^ 
Diagram?  yes 
Answer :  C 


USNA  Accepts 


Proofed^fS^ 
an  Xeroxed 

Dlanram  Made   


Ques. 
Que£ 


/|-29.:)     A  A-kjj  TiK-,r^  j.^  from  the.  a-i]  u::-  by   two  mat.sl(:.;s  rorch 

TiK.  cnnlr;  iiinl- a .  an;^  I  (■j;  uf  37^  and  wll.l,   lUv     cci.liius  (Sco 

c:urd? 


A.  12.8  ut 

i3.  22.4  nL 

C.  31.4  nt 

D.  62.8  nf 


4-32.1    A  sled  of  mass  m  slides  dov/a  an  icy  slope  inclined  at:  0°  witili 
the  horizontal.     Assume  frictionless  conditions  and  find 
(a)     the  acceleration  and  (b)     the  resultant  force  on  the  slc^d 
if  ra  =  20  kg  and  9  =  37° 


4-32.2    A  sled  of  mass  m  slides  down  a  plane  inclined  at  Q''  with,  the 

horizontal.     Assume  frictionless  conditions,  and  find   (a)  the 
acceleration  of  the  sled  and  (b)     the  reaction  force  N  acting 
on  the  sled  if  m  =  10  kg  and  0  =  37°. 


4-32.3    A  sled  of  mass  m  slides  down  a  frictionless  plane  inclined  at 
an  angle  G  with  the  horizontal.     Find  (a)   the  resultant  force 
acting  on  the  sled,  and  (b)  the  normal  reaction  force  on  the 
sled,  xf  m  =  5  kg  and  0-37°. 


EKLC 


t  40 


T.O  r>__01,V;0.>  

Skill  Uauing 

Diagram?  yr-s  

Ans\:er:   '  c 


USNA  Accepu:^  

Quos.  Proof  cic^^^^ 
Ques->  Xeroxed 


Diagr^ra  Made 
Diagram  OK 


II)i?_j^~32^L..,  

S  k  1 .1  1.       t  i  n  g   

D i  ag  i  6  lii    ___n o_  

Answer:  lll^^^at.. 

ID//  4-32.2 


T.O.//  014-00 


Skill  Rating  _2, 
Diagram?  no 


Answer:    78.4  nt 


ID//  4-^32.3 
T.Oo//  014-00 


Skill  Rating  2  \ 
Diagram?  no  •  j 
Answer ;    39. 2  nt  j 


^\-yXJ\     A  30-l-,j^.  slc:cl  r;].J..']crj  dov/ii  a  i"  r  i.e. !'.  i.oi)  1  c-ss  |.^l,'ino  .hnilliU'd  at.  an 

i\  n ;. !     u  j'  \'>  '.V'   w  L  L 1 1  L 1 1  c.  i  J   i-  i   o  n  L  u  I. .      \-\\\<\  ( a  )    1 1  j     a  c  c  c  .1  \:  rat  ion 

C'l  f.l}''j  .'vJclI,  (!;•)  Lilo  ri.';;ii  1.  Lanu  l  ortiu'  o\\  llio  s.lcd  j  and  (ci)  llio. 
r  c'.ac  i  J  oi\  {:  or cti  o\\  tliJi  ^;  i  i.ui  . 


A-32.5  A  10-kg  slad  slides  down  a  frictionless  plane  inclined  aL  an 
angle  of  kb""  \r\X\\  the  horizontal.  Find  (a)  the  ncceleralion 
of  die  sled,  and   (b)   the  reaction  force  on  the  sled. 


^1  =  10kg3 


5-1.1      A  force  of  30  nt  accelerates  three  blocks  of  mass 

1112     ^  20kg,  and  11)3  =  30  kg.     Miat  is  the  tension  in  the  cord 
connecting  block  two  and  block  three.     (Assume  the  plane  to  be 
frictionless,) 

A.  25  C.     30  nt 

B.  20  nt  D.     15  nt 


EKLC 


^.  F 
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iDf:^_A.-.r^j  

r.O-.  JU;j::Ji(>  

Skill  Ratine  J.  

Diaj^raniT   ik>  

Anov;er ;    17(>.A  pi 

Kj  tj  rs  vt  ta  rtf    nvszzru  ri  jr.  j:i-3t<  r 

IJSNA  Accepts  

ID.#^4-_32.^5  

O  li-  00 
T.O.  il_OU-qO  

Skin  Kc^ting  _2^_ 

Dici^zaiti'^  no  

An&wer  :   69  nf 

U3NA  Accepts   

Quesr  ?zooted^^ 
QueSo  Xeroxed  

Diagram  Made  

ID//  5-1.1 
T.O.//  OU-00 
Skill  Rating  2 
Diagram?  yes 
Answer :  D 


C3  s  as  S3=s  a=3  s=z  =z  ss  =z  s  s  »i  s:^ 

USNA  Accepts   

Ques«  Proofed  

Ques.  Xeroxed  

Diagram  Made 

Diagram  OK  ^  

Diagram  Xerox  • 


5-1.3 


ERIC 


A  I'orci.'  1*  J  i  1 

t  f ^  Chi-i' 

t  .'  ".  i  I 

U  j)v;,  1  j  ci  ,       1  i  I 

i  1  LI  Lens 

i  I M  i- 

in    1  i  1      r" '  1 )  t '  1 1 

111                  i.      1     i                             'v        1     '     J         ^  1 

7(i 

lbs,    ..lial  is 

A.     350  1.1^ 

C . 

70  lb 

(. 

B.     320  lb 

D. 

960  lb 

nil 


3  kg 


2  kg 


A  force  F  =  45  nt  is  used  to  lower  two 

masses        =  3  kg  and  in^  -  2  kg.     What  is 

the  tension  in  the  Cord  between  ni,  and  m  ? 

^  2 


.A. 


18  nt 
45  nt 


C. 
D. 


21.2  nt 

27  nt 
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1.0.  \\  oi.y  nr. 

Skill  Ratlins  J!^ 
Diagrdin?  yes 
AnGv^er :  A 


USNA  Accepts  ^ 

Ques.  Proofed  

QuGS  o  Xeroxed  


Diagr<?,m  Made  

Diagram  OK   

Diagram  Xerox 


To  NY IT   

To  Ccmputer__ 
OK  Computer^ 


Answer  Record  

NYIT>  Fall  1970 


5-1.3 


1.0.  ft  014-00 


I 


!  Skill  Ra-cing  2 


iDiagr.  am'?  yes 
! 

iAnswe:::  A 


USNA  Accepts   

Ques,  Prccf-ed 

i    - 

Ques .  Xeroxed  

Diagram  Made  

Diagram  OK   

Diagram  Xerox  


To  NYaT   

jTo  Computer  

OK  Computer  


Answer  Record 


INYIT,  Fall  1970 


Tv;o  W\  (ich-i  on 
\/it:li       curd  .iii.. 
i;Xc){:!;  niii.bor  (-r 
of  I'J.uclc  l'v;o  i: 
blocks  l;i  A3  ht.. 

A,     A9  nt. 

3(3  nt. 


;LaJ    fric,;-:  ioii.K-.;!;  ]>J.;huj      ■-■  Lied  Loj;el.lu' 
y  .'I  lior.i      nlal    f  orcx- ,   r  ,    ptil.l  i.rjj;  on 
ia.vjs  of   i;  '  {5ci;  on»!  J  i)  ?J)        aivl   the  iiuii^s 
If   1. 1 1  l;   i:.  r  1 1  s  j  v  > ;  i   in  1 1  )0  co  i'  ci  h  e  I.  v;  t;  cm  ;  1 1 ) 

D.     75  nL. 


A  horizontal  force.  F  nt  is  applied  to'  block  of  mass 

vjhich  is  connected  tc   m!C>t:her  block  of  mass  ni^  =  40kg  by  a  liglit 
inextensible  com^     The  IjIocIci:  are  on  a  horizontal  f rictionless 
,  plane  and  the  texi-^ion  in  the  coTd  connecting  the  tv7o  blocks 

is  60  ht.     Find  the  nzaiss,  m^,  of  the  first  block. 

A.  20kg  C.  60kg 

B.  50kg  D,  90kg 
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T.Oof^  
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USNA  Accepts   ^ 
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Dlaj^ram  Xerox  

To  NYIT   

To  Computer  

OK  Computer  

Answer  Record  

■NYIT,  'Fall  1970 
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IDtf  V-I.'S  

T>o-/Lx)i4:ri3n  ■  .  . 

Skill  Rating  1 
Diagram?  no 
Answer;  A 


USNA  Accepts   • 

QueSr  Proofed  ; 

Queso  Xeroxed  , 

Diagram  Made.    \  ' 

Diagram  OK  

Diagram  Xerox  \ 

To  NYIT  I 

To  Computer  j 
OK  Computer  j 

Answer  Record  j 

NYIT,  Fall  1970  | 


5-2.. 1      v.'j  -  96  ll.>.s.  .-md  w^,  =  32  Ib.s .     What;         Liic  ncc-clt  •  f;: 

b]f>ck  ono?  A,'-;!;iuiin  the;  Iti  (ja  J.izcd  coiu!  j  I:  ;i.on;i  oT  a  ;  r  i  on  i  •  .:j 
Lab.l.G  and  lua.s.'-iles.s  i^uJ.ltjy  iiad  cord. 


7t 


/I  I  ! 


5-2,2  =  96  lbs.  and  W2  =  32  lbs.     What  is  the  tens.ica  in  the  cord 

connecting  v?^  and  w^?    Assume  the  idealized  condit  ions  of  a 
frictionless  table  and  masslcss  pulley  and  cord, 

T  = 


 ^ 

777^77f/7T/77y7V77777^77^ 
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Quei^  r.  Proof od__^_  

Ques,  XsroxQcl  

Diagra-iii  Made  

Dirjgrain  OK  
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To  NY IT   

To  Computor  

OK  Computer  
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NY IT,  Fall  1970 

••r 
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T-0^/LQL4zJ1Q  

Skill  Rating  _2  

Diagram?  yes  

Answer :   24  lbs.  

USNA  Accepts   
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Diagram  OK   

Diagram  Xerox  

To  NYIT   

To  Computer  
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Answer  Record  

NYlT,  Fall  1970 


:)-2.  :i 


i/jjj.a/jJJ 


Two  nn:;s<.:'s  jv  ]:;-  mul  .  |.<,  ^n-^ 

c:omu.'c;ltvJ   by  a   Jl  rJiL    i  lu::-:  I  f  mi;,  i  l>.l  i  t  vM'J 

t.hrou^'ji  ,M  1.  ;j.;]it  j."r  :i  f  i  on  1  (■•;;:  u  \>\\\  ;•  .  l-'hat 
i  s  L.  h  e  a  c  o  .1 .  cm*  <  i  L  .1  c )  n  o  i    \y,  a  s  r.i  ? 


a  = 


5-2.4 


Two  masses        =  1.5  kg  and        =  3  kg 
are  connected  by  a  light  ine^ctensible 
cord  through  a  frictionless  niassless 
pulley.     Find  the  tension  in  the  cord 


c 
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I 
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I  To  NV  n  
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j  An 'a' £ r  Re c  o i*  d  

iNVIT,  Fall  1970 
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Answer :   

T  =  19.6  nt. 
(range:  19.2  to 
20.0) 
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5-5.1      A  20  lb.,  block  on  a  plane  inclined  at  cingle  of  30°  with  the 
hor i/isontaJL  is  g-iven  an  initial  velociLtry,  V^,  dovni  the  plane. 
The  coeff icieirt-  of  kinetic  friction        0.A5  and  the  coefficient 
of  static  fxi-Gitilon  is  0.65.     Whatt  wiiT  the  block  do? 

A.  Gantxnue  down  the  piaime  at  the  initial  velocity,  Vq. 

B.  Accelerate  dovm  the  plane.  — r 

C.  Slow  doTO  and  eventually  come  to  rest  on  the  inclined 
plane • 
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!  Ski  11  ]^c:Lii--  :> 
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5-5.3 


5-5.4 


ERIC 


A   li'.'   lit.   bluMl:    \  •  .  ii  .lull.  ;<J.  Vf.:  h'^;  I  1  y  >   V^.^,   i!,'  pl.ai:-.' 

O  r    }-.  i  '  a;  L  .:  C?    i  1.'  i  C  L  J  O U       : .    '  '  .  'i  1)    » 1  Tid    1  1  ui    c  L>  i  ■  "  j"  "i  C  1.  0  H  I   ()  f    i.    ' i  I  i  C    f  )"  i  C  t.  i  c;  H 

is  O.jO.     VJliaL  Jn^:  \>}()ck  do! 


ID: 


A«     SlJdo  lip   Llic  pl:i^.^:,   uoiiif  :o  if  SL  and   rcr.u-]  lr» 


j> .     Slide  up  thc:  plr.i^t,-,   co:r.u   Lo  icm.   tlK.-n  .-.iidt*.     own   l-'ic  piano 
V7ii:h  a  const:i.n  l:  voice  :i  ty  . 

C.     Slide  up   Llie  pi..         co:.k    t:a  rciM   Llic-in  sl.Ldt.  down  i 
plana  v:l  Lii  a  con..  Laiit  a;.: /c'lc?    I  ion  . 


A  block  v/ith  a  mass  of  2.0  si.   is  given  an  iniLial  veloclLv  cif 
5  ft.  per  second  dovm  a  plane  inclined  at  45°  V7itl)  tihe 
hori^iontal.     Tlie  ■  coefficient  of  k.Tnelio.  f  fiction  is  1.0  and  tlic 
coefficient  of  r^tatic  friction  is  1.2.     v:iiat  vj£li  tlie  block  do', 

A.  Slide  dov.ni  the  plane  with  a  coiiijtant  vejocity  of  5  ft/^ 

B.  Acrele^ate  down  the  plane. 

C.  SILoX7  down  and  come  to  rest  on  the  incline. 


A  50  lb.  block  on  a  plane  inclined  at  an  angle  of  15°  witk  tlie 
horizontal  is  released  from  rest.     The  coefficient  of  static 
friction  is  0.25  and  the  coefficient  of  kinetic  friction  is 
0.20.     What  will  the  block  do? 

A.  Remain  at  rest.. 

B.  Slide  with  constant  velocity  doxvm  the  plane. 

C.  Accelerate  down  the  plane. 
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in(:.l..i:)'.M  dl  ol"  v;i  l.li    lIic  J.     'nH.i  co.  T  ■  j  *:  i 

ol    kJui'lJc   {rid  ion         0,'j['\  ^uul   Lho  (.    '     l  ^    i-i^t    oi"  ^:t;UJA: 
f  r  j.c  L ioii  j  r>  0  .  A .  t  v.m*  II    1 1 1 b  i. oe  ; .  1 1 1 ; 

A,     ConClniio  liown  t.hc  iriCline  v;j. th  a  (^::^Kl;^nL  volociUy' 

ji,     S!iov;  dav;n  and  coino  to  rosL  on  tli-   l.v.  ;  i  iuu. * 

C.     Accelorat:e  dov7n  the  incliuc. 


5-10«l    A  block,  placed  at  rest  on  a  ]-)]ane  inci  i  Ui'^nl  at  an  anisic:  k>f  AO^ 
with  the  horijiontv':^!  re.nuilnbi  at  rest.     if  the  ^iiagle  of 
inclination  is  increased  only  sliglitly  the  bfeck  v;ill  start 
to  move  down  the  plane.     What  ±ti  the  coef f icieixt  of  static 
friction? 
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5-10.2    A  block  placed  on  a  plane  inclined  at  an  angle  oif  45°  with  the 
horizontal  accelerates  doxTn  the  plane  witli  a  =  15  ft/sec^. 
W^at  is  the  coefficient  of  lc±netic  friction? 

lik  «   


EKLC 
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. /i    A  block  is  placed  at  rest  on  an  inclined  plane.     The  coefricient 
of  static  friction  is  0.60  and  tlic  coefficient  of  kinetic  Iriction 
is  0.50.     If  tlie  block  is  to  remain  at  rest,  v;hat  is  tlio 
f;reatest  angle  of  inclination  tlic  plane  could  have? 

0  = 
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,5    A  block  on  a  plane  inclined  at  an  angle  of  25°  with  the 

horizontal  is  given  an  initial  velocity  dovm  the  plane.  The 
block  has  an  acceleration  of  8  ft/sec^  up  the  incline.  What 
is  the  coefficient  of  kinetic  frictioii? 
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staiM:^;   {' I•f.•^^L  con  I:  inn^i  1  I  y  J.nc  rcus^.::;   iis  :icc  ? :  lei  a  1.  J  f  in  , 

u'hai.  uwiiil  l.hc:  accc  1l> r;.:  t  uai  In.'  \A\o.]\  U:. 
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5-11.2    A  truck  if?  accelerating  horizontally  at  16  ft/sec^.     \^iat  force, 
F,  applied  to  a  501b.  block,  is  required  to  hold  the  block  at 
rest  relative  to  the  truck?    The  coefficient  of  static  and  kinetic 
friction    are  0.50  and  0.40  respectively. 


ilUil   '  5-11.2 
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•r),'^    A  l;ruc]-.  :i  ;j  .'ifuicJ       uin};  hor  i       i,  a  .1  ly  al.    16  It/ju'c'-.     A  lovnc. 

f  'Jib  In.  is  ref[M!rctl  lo  liriUI  .i  I'O.lh.  h  l;n;k  on  t  he  j'iMi*  w:i  I  .1 
uC  Li'U'"';  at  ri;'>L  rcl/iL.iv..'  r,-.)  Lliv  trurl:.  is  tin* 

cocf  I  i  c.i  ^-iil.  ol!  stniic  friclj.on  bul.v/»Min  t:l!v:  bJ.ock  nnJ  the  wm.11, 
of  the  lruc.3:? 




11.4    The  truck  is  on  an  elevator  and  ±a  to  be  raised  from  the  hold  of 
a  ship.     A  force  F  =  50  lb.   is  used  to  hold  the  20  lb.  block 
against  the  rear  of  the  truck  as  shown.     The  coefficients  of 
statJc  and  kinetic  friction  are  0.50  and  0.40  respectively. 
At  what  upward  acceleration  of  the  elevator  will  the  block 
begin  to  fall? 
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\in  ."'in  <:\l(.;v.'j  Lt:ir  nnd   j.ji  I'o  lie  l.ri\';L.'rc;J    i.iiLo  t  l^c 
i        (.•.].c'V..il  i)r  ;mi  ;ir.(:cl.L:i-al.  1  un  of  f\  v/licii 

J  f  ,   dui*  J 1);,',  1"  1)1?,-         iof\  o  i    ;i  ceo  1  or.i  L  i  on ,   i\   i  c.irc  u  , 
;  rt^(|uirucl   lu  hold   flic^         11^.   hlocl;  rest. 
:  Ijl    Lruch,   \.ii:iL  i.'j  (.:<)(.'f  [ici.ienl  uf  .sialic 


fricLLon  bc:L'^.'^^^:il  Lhc  bl(>'jk  ;iiicJ  tlui  tJ'uck? 
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5-12.1 


ThrcTJi  blocks  m^,        and  m     of  mass  1.0  kg,   2.0  kg,  and  3.0  kg 
respeclively  are  cilackad  on  a  Crictionless  plane  as  shovm  in 
the  diagram.     The  coefficient  of  static  friction  between  the 
surfaces  of  any  tv7o  blocks  is  0.50.    A  horizontal  force  of 
29.4  nt  is  applied  to  the  raiddle  block,  iiig. 

The  three  blocks  v/ill  not  move  relative  to  each  other. 

False 


True 


nun  nun  I  nun  /u  ///  jn  /rrrr/z/hm  ni 
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r  csi'i'cl.J      1.7  ..ro  slriclu'U  di-i  a  i  r.i  rl.ii-i  1  c:rss  ])J;mk^  ;if.;  i^liov/n   in  (he 
il  j      j;;jr;u     'Jlic         f.  £  i  cic- at;  of  y.WiW.ic  c.t  kiju-Llt:  frJclion 
hclWLM^i)  iIkj  t:ur  oi:'  ap.y  Lv:o  bloc).;;    is  0.50.     A  hoJM'.zoiit:;!  J. 

h)\:cv.  F,  i.'>f  3o  )il  ir;  nuplJuil   to  ijiu  inldil       blrnMr^  ni., , 

Th(i  t:i;o  l)locks  i:).^  and  1113  v.uJ  ].  nnve  Lo  liio  loft  rn.latlvu  (:o 
block  m^j   b'-it:  v;:i.ll  not  tnovc  relative  to  eacli  other. 


J.  rue 


•"a  lye 


nTnTmnrmriiTnnTnrnTjT/lTnT^ 


5-12.3    Three  blocks  nii^        and  tii^  of  mass  2.5  kg,  5.0  kg  and  5.0  kg 
reBpectively  arc  stacked  on  a  frictionlesB  plane  as  shown  in 
the  diagram.     The  coefficient  of  static  friction  and  the 
coefficient  of  kinetic  are  both    0.4  betv7een  the  surfaces  of 
any  tv?o  blocks.     A  force  F  of  68.6  nt  is  applied  horizontally 
to  the  middle  block,  mg. 

The  tv<ro  blocks  1112  and        V7ill  move  to  the  right  relative  to 
but  v;ill  not  move  relative  to  each  other. 
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rt  I:  ivvr  I  y  ";!.;:c!:c:d   on   a   J  r  i  c  l  i  v;n  I.  vs  s  ;;hu\:ii  in 

juirfacrn  i)i   any  ;.*.;u  bltjck.s  l.s  0.50.     A  iujr.i  :<o:)l.a].   Llm-cc  of 

ul.\    is  iii.<pn^;v!    Lo  the  i::u:filf:  bleu;]:,        >   c:lu^:iIi;;  all 
L'lireo.  blocks  to  hv.vr  cqu.il  :i:!£.-c  I  era  l:  j  t.^ii  tc;  the  ri'^Jl. 

If  nutssos  ;jiid  ui.,  v;ere  dou]j  led,  tlie  tln-ee  bloc]:s  v;caild  still 
have  an  oqual  acculerat i on  tc^  the  ripjii. 
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False 


nT/77Trn7frm~rn  /rn'rm/ ///  niTn/nrrn 


The  three  blocks  va^ 


and        of  mass  2.0  kg,  4.0  kg  and  6.0  kg 


respectively  are  stacked  on  a  frictionless  plane  as  shoTrai  in 
the  diagram.     The  coefficients  of  static  and  kinetic  friction 
between  the  surfaces  of  any  two  blocks  are  both  0.50.  A 
horizontal  force  of  58.8  nt  is  applied  to  the  middle  block,  m^, 
causing  all  three  blocks  to  have  equal  acceleration  to  the 
right. 

If  mass  of  m3  is  suddenly  increased  by  a  factor  of  10  (mg"  =  lOms) 
the  acceleration  of  ms  will  be  reduced  but  the  acceleration  of 
mj  and  m^  will  remain  the  same. 
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;h  c  c.  u  1  )"  a  i:  i  o  n  o  f  in  ^  ? 

A.     2.16  m/scic*""  upwaTd 

C.  -^.46  ]ii/sec^  dov/nvard 

D.  1.11  ui/sec^  upv.jard 


The  two  blocks  are  connected  by  a  light 
inextensiblc  string  vjliich  passes  over  a 
frictionless  massless  pulley.  The 
angle  6  is  60°  and  nij  =        =  10  kg.  If 
at  rest  both  blocks  will  remain  at  rest 
but  if        is  given  a  downv;ard  velocity 
it  will  continue  do\m-;ard  at  the  same 
velocity,     \7hat  is  the  coefficient  of 
kinetic  friction  between  the  block  and 
the  plane? 

A.  0.27 

B.  0.97 

C.  1.42 

D.  1.73 
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ii!r?::Li.'7isi  bj.e  i^iriiK;  ^vliii/h  I'.ii^i^cs  r»VL-i'  a 
f  J-  I.C  liJ.oiil  c      ,   r:aLsi; II:*;?.  pu]  Icy.  The 
CtK'if  j tiicnt  01  r:taf  i.c  and  kiiuitic 
fricLioa  bul:v.U!t.:n  tha  block  and   tilje  plane 
Is  0.00.     Tlie  an:;Ic  '3  ±s  30%  ni^  =  10  k-i; 
and  rn^  ~       5-:':^  ■     What  Is  tha  tans  ion  in 
the  sirhii:  aonncrctlng  tiie  tv;u  blocks? 

A.  33.9  nt. 

B.  42,8  nt, 

C.  32.7  nt. 

D.  27.5  nt. 
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It  3    rj  ;^    r;'  I  •«  rj  j  c  ~    w  e^;  v 
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The  tV70  blocks  are  connected  by  a  light 
inextensible  string  v;hich  passes  over  a 
frictionless  massless  pulley.  The 
coefficient  of  static  and  kinetic 
friction  betv;GGn  the  block  and  the  plane 


is  0.50. 

and  ni2  = 
of 


The  angle  9  is  45 


-  3  kg 


5  kg.     What  is  the  acceleration 


A. 
B. 
C. 
D. 


.227  m/sec^ 
2.23  m/sec^ 
3.52  m/sec^ 
4.83  m/sec^ 
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■]\\'.:::'    Vi-rihlj  :.  i  r  :  i:  ;  v]:i^_ii  p..   it::  (^v«.  r  a 
i  -  in  '.;;j.ic?:;;         -;].r'j.;c>  pulley.  The 

:  i  ■-:  L  .:  on  he'tv.'u-C'P  the  b.l^-fl:  <'Jiid  tiri'  pJ.nne 
is  0.!,:).     Tiic  an:;J.c  v  i:^  .';5'\  rij   ^  3 

r..,  5  lif:.  ■•'liat:  is  the  uonsioa  in 
the  string  ccimacting     the  tv;o  bjucks? 


A, 

C, 
D, 


24,8  nt, 
3,1.8  lit, 
37,8  nt, 
48,8  nt. 


5-18,1 


A  160  ].b  man  stands  on  a  pair  of  scales  inside  an  elevator.  The 
elevator  accelerates  dovjiiward  at  4  ft/sec^'.     What  weight  do  the 
scales  read? 


V7 


5-18.2    A  140  lb  man  stands  on  a  pair  of  scales  in  an  elevator.  The 

scales  read  180  lb.  Assuming  the  scales  are  accurate,  what  is 
the  acceleration  (magnitude  and  direction)  of  the  elevator? 


a  = 


L.. 


EKLC 
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•18.4 


A  man  stnpd'?  on  n  pair  of  r,c*i].es  inside  .-^n  e.lov-itnr.     The  lacales 
rc:ad  130  lb.  but  the  man's  true  weight  .is  160  lb.     What  is  vlie, 
acceleration  (niar^nitude  and  direction)  of  the  elevator? 


5-18.5    A  man  stands  on  a  pair  of  scales  inside  'an  elevator.    The  scales 
read  119  lb  v/hen  the  elevator  is  accelerating  downward  at 
4  ft/sec  .    Assuming  the  scales  are  accura'^te/,.  what  is  the  true 
weight  of  the  man? 


w  = 


EKLC 
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A, 
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C, 
D. 


1250 

131 

20.8 


1 


A  flyv;heel  d:  radius  0.5  ft  Is  rotating  at  n  constant  spo.ed  of 
2500  rpm  (rerv/min).  The  tangential  vclocit}'  of  a  point  on  tlie 
rim  V7i3.1  be>  in  ft/sec 


A, 
B. 
C. 
D. 


1250 

625 

52/4 

131 


A  flyv7heel  is  rotating  at  a  constant  speed  of  1200  rpm  (rev/iiiin). 
The  tangential  velocity  of  a  point  on  the  rim  of  the  fl3r\\jhcGl  is 
31.4  ni/sGc.     The  radius  of  the  fl>^7heel  is,  in  meters 


A. 
B. 
C. 
D. 


4.00 
1.57 
0.639 
0.250 
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C. 


2.  157 
i.  'i'i 
0.730 


liV  1  I....      j:..   r-]     \  *if: 


A  flyv/hcel  of  radius  0.25::i  is  rotating  at  a  constant  speed.  The 
t.'in/^c.ritlal  velocity  of  .a  pLvjat  on  the  ziwt  1.g  7S.6  iu/,sec.  Tiic 
angular  velocity  of  the  fl>^;heel  is,   in  rpr.i  (rev/miii) 

A.  131.5 

D.  1256 

C.  3000 

D.  75,360 


A  particle  moves  at  constant  speed  in  a  circular  path  of  radius 
Anu     The  tangential  velocity  of  the  particle  is  10  m/sec.  The 
centripetal  acceleration  of  the  particle  is,  in  m/sec ^' 


A. 
B. 
C. 
D. 


^00 
40 
25 
2.5 


t  60 


An  3' 


:  ( 


US::A  AcLi-on^J 


Quo 


ID/-'  n-.1.5 


Skill  Ratin'. 


Diagram? 


Ansv/er : 


USNA  Accepts 


Ques .  Proof ?ctj7"-' 
Ques.  Xeroxed  


T.0«#  018-00 


Skill  Rating 
Diagram?  no 
Answer :  C 


USNA  Accepts  ^  

Ques.  Proof ed;;^!)\_ 
QucQ.  Xeroxed  

Diagram  Made  

Diagram  OK  

Diagram  Xerox 


9 

1.5 


Skil.1  )i: 

Di.i[;i:::L:' 
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A  particle  moves  at  a  constiint  spaed  of  30/it  rev/sec  in  a  circicj 
of  radius  0.25in.     The  centripetal  acceleration  of  tlio  particl- 
is,  in  ni/sec^ 


Diagr'c:M  M^de  

•  uLcis^L  a Oil  ^  


A. 
13. 
C. 
D. 


900 
240 
22.8 
15.0 


jT.O^;;   0]  8-  00 
I  Ski  . 1 1  R^^ting  J_ 
Diagram?  no 
Answer :  A 


6-2.4 


A  particle  moves  at  a  constant  speed  of  5  iii/sec  in  a  circular 
path.     The  centripetal  acceleration  of  the  particle  is  50  m/sec^ 
The  radius  of  the  circle  is,  in  meters 


A.  0.1 

B.  0.5 

C.  2 

D.  10 


ERLC 


t  61 


ID#  6-2.4 


T.O.//  018-00 


Skill  Rating 
Diagram?  no 
Answer :  D 


USNA  Accepts   

Que53  r.  Proofed  

QueSo  Xeroxed  


Diagram  Made^ 
Diagram  OK 


6-8.3 


ERIC 


C. 


-T/3  V,^ 
3  V, 


3  V, 


6-8.2      A  fiywlicei  consists  of  tv?o  concGutric  cylinders  of  radii  P  nnd 


velocity,  co,  li: 


IS 

A. 

R,  = 

9  R, 

B. 

U, 

3.3:' 

C. 

3  Rj 

D. 

R2  = 

j  3  Ri 

A  fljn^heel  consists  of  two  concentric  cylinders  of  radii  R  and 
Ra  as  shown.     Tlie  fl>njheel  is  rotating  at  a  constant  speed  of 
10  rev/sec.     If        =  0.25  ft  and  R    =  0.75  ft  the  magnitudes  of 


^1 

and 

are,  in  ft/ 

sec 

A. 

V: 

=  5  ft/sec, 

8.65  t/sec 

B. 

V: 

=  5  ft/sec, 

^2  = 

15  ft/sec 

C. 

V: 

=  80  ft/sec, 

^2  = 

138.4  ft/sec 

]). 

=  80  ft/sec, 

^2  = 

240/ftsec 
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D. 
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The  ogure  shows  a  ..ass  of  2  kg  revolving  in  a  hori.onta]  circlo 
at  a  constant  speed  of  2  la/sec.     If  it  requires  7i/2  seconds  for  ' 
tbe^mass  to  make  one  complete  revolution,   the  angle  which  the 
strxus  iTioices  with  the  vertical  (0)  is,  in  degrees 


A. 
B. 
C. 
D. 


50./* 
39.2 
22.2 
14.0 


JJJJJJJILLUJJJJJJ 
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The  figure  stiO\;s  a  mass  of  0.25'  kg  revolving  in  a  horizonta] 
circle  at  a  constant  spaed  of  3  m/sec.     If  the  string  makes  nn 
angle  of  30°  witl)  the  -'crtical  (0)   the  time  required  for  one 
complete  revolution  is,  in  seconds 


A.  1.04 

B.  1.32 

C.  2.05 

D.  2.64 


LUUIlllLLLUJJJJ 
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A .  .  OA 
G.  1.23 


JJJ.UJJJ  UlU  lILU 


11.' :/ 

5I:i.ll  ^ 
An A 


.1        Four  masseK,       ,  m^,  and  m,^  are  placed  k  inches  from  the 

center  oi:  a  phonograpli  Uirn-table  (33  1/3  rpm)  and  the  swiLch 
is  turned  on.     The  ma.qr^es  are  such  that:  2  m  ^ ;  m  3  3 

and  \\\,^  =  4  in^.     The  coefficients  of  static  and  kinetic  friction 
betvjeen  each  mass  and  the  turn--tcible  are  0.1  and  0.05 
respectively.     As  the  turn-table  comes  up  to  speed  the  order 
in  V7hich  the  masses  V7ill  begain  to  slide  is 


A. 
B. 
C. 
D. 


m^.,  m^,        and  m,^ 
,       ,        and  m^^ 


All  masses  will  slide  at  same  instant 

None  of  the  masses  V7lll  slide  at  or  below  33  1/3  rpm, 
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A.  O.J  2^3 
]l.  0..V./0 
G.  0./i30 


Thc^  rncli.is  of  n  circular  liiglu-^ay  is  500  J:L.  Assunn.ng 

a  cor-::.!';icionL  of   i'vicciJn  of  6.25  bGl.-wc:CMi  Liros  and  road,  liio 
niaxiniuni  spo.od  at:  v/hicli  ri'orfic  can  round  t)ie  curve  v/ithout. 
skidding  is,  in  niiles/lir 

A.  16.3 

B.  20 
C. 

D.  63 


It  is  desired  that  traffic  be  able  to  round  an  unbanlced 
highway  curve  at  60  iniles/hr  without  skidding.     Assuming  a 
coefficient  of  friction  of  0.25  between  tires  and  road  Che 
mininmni  radius  of  the  curve  is^  in  feet 

A.  '  1A70 

33.  968 

C.  450 

D.  315 
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It         fw5.i!)(i   l.iwit  t-rnrfjf;  cnn  -juKt:  i-oiir^i  ,  w  j  Ljicmi  i:  skicl^lin^;, 
iijib^iij':.  I  i)Ii'!iv;:!y  (.'Ufv';:  of   radips  AGO  I'.l  uhci^  liravcJ  i.u;^  al.  ci 
spa«:'cl  oi'   -'lO  i:i  i.  J.rs /li  i: .     Ar^sLn.:)  Li);^,  t.hnt:   lln.i  ci  i.- •  f  1' j  c  i  ph  t    oT  f.ric.tioii 
luW.wi-en   t:hc   Lirv::s  :'nJ   Lhc  ru':;!    rc;n;!.u)s  cujisl  the  ii:axi:i)iHn 

{•jpecri  I'it.  v/hlcii  Lrafrjf:  cn:ji  rcn.nuJ  an  uiih;iri]:r:il  eiurve  ci:   iradiLUi  ' 
3 0 0  f  L  \v  i  1 1 li t:       i. cl d i. 1 1 g  i  i'j ,  j  n  lu .1, 1  o / 1  ir 

A.  A6 

B.  34.3  .  . 

C.  30 

D.  10.9 


A  man  plans  to  pcxFovAi)  the  loop-the-l.oop  .stunt  on  a  inotorcyclG 
at  a  county  fair.     if  the  radius  of;   the  loop  is  30  f  t  the 
mininium  f^pood  whicli  the  motorcycle  must  have  at  the  top  or  the 
loop  is,   in.  it /sec 


A. 
B. 
C. 
D. 


98 

52.2 

31 

27.4 


A  mass  of  0.5  kg  rests  in  a  pail  v/hich  is  moved  in  a  verticaJ. 
circle  of  radius  2  m.     The  minimum  speed  the  mass  must  have  at 
the  top  so  as  not  to  fall  out  is,  in  m/sec 


A. 
B. 
G. 
D. 


a 

4.9 
4.42 

4 
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USNA  AcceptiJ   

Que  a  .  Proof 
Ques .  Xeroxed 


T.Q.//^  Oi9-;OU_  _ 

Skill  Ratin:^  J?,^ 

Diagram?  _no^^  

Ansv/er :  c 


USNA  Accepts   

Ques .  Proof  edjjy/-^ 
Ques .  Xeroxed  


ID//  6-15.2 


T.O.//  019-00 


Skill  Rating 

Diagram?  rio  

Answer :  C 


rr:    sa  la  n  »  a:  c  a  n:;  i:^  »  S3  rr  r;  SI  ti 

USNA  AcccpteJ  

Ques .  Xeroxed  

Diagram  Hade  

Diagram  OK 


6-15. A 


6-15.5 


ERIC 


:\l   I. he   Ln;>  i.;o         nt^L   T.o  Di.i' 

A.     17. J 
]U       9.8  . 


^'.\\    )  r.  !..ov in  <i  vsm:  (.  .Lr a  ! 

:;i)v;t-(!     t.  j;..;    i.KiSS    MlK-it  ]i::Vl^ 

.!::,    Mi   \  L/;:cic 


A  mass  of  0,5  slug  reyf.s  Ln  a  pall  v.'hich  is^.  moved  In  a  vi^M-ilca: 
circle  ciL  a  con.stanU"  spaed  of  8  ft/yec.     The  iiinximnin  radius 
the  circle  can  iiave  so  uhaL  l:he  mass)  will  noL  fall  out:  af.  the 
top  iw,   in  ft 


A. 
B. 
C. 
D. 


0.25 
0.50 
2.00 
6.50 


Tv7o  masses,        and  m2        2       ,  re.st  in  a  pail  v;hicli  is  moved 
in  a  vertical  circle  of  radius  3  ft.     The  speed  of  the  bucket 
at  the  top  or  the  circle  is  12  ft/sec.     At  the  top  of  the 
circle: 

A.  only  v;ill  fall  out 
D.     only  m^  v;ill  fall  out 

C.  both        and  m^  v/ill  fall  out 

D.  neither  m^  or        v;ill  fall  out 
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Skill  Rc;;..ji,,:  2 

Dia^jram?   ^fj_  

An::v;or:  w 


Q  u  e  s  o  r  r  o  o  f  e  A  •  i ) ' 

^^'LJi::j1Ji  

T.0.r?^_C)19.':^00  

Skill  Rating  2_ 

Diagram?  _no  

Answer:  C 


U3NA  Accepts   

Quesr  Proofed  .S// 
Ques-.  Xeroxed 


ID//  6-15.5 


T.O.  //  019-Q0__  

Skill  Rating  2^ 

Diagram?  no 
Answer:  D 


USNA  Accepts  i . 

Ques.  P^roofcd^^  i 
Ques.  Xeroxed  j 

Diagram  Made  | 

Diagram  OK    '   ( 


Diagram  Xerox^  I 

To  NYIT  I 


A  circuJ.ar  curve?  of  ln[;!iv/ay  is  dc;.;:Li,v.icd  for  trnffic  niovinj;  at 
40  iniles/lir.     If:  the  radius  oT  the  curve  is  400  I'L  the 
correct*,  cmgle.  of  banking  of  the  rond  is,   ia  de^,'.ree,s 


A. 
D. 


/»1.3 
22.1 

15.1 
7.15 


A  circular  curve  of  highvjay  is  designed  for  traffic  moving  at 
50  niiles/hr.     If  the  road  is  banked  at  an  angle  of  18.  G""  tlie 
radius  of  the  curve  is,  in  feet 


A. 

B. 


1630 
759 
500 
232 


A  circular  curve  of  highway  of  radius        is  designed  for  traffic 
moving  at  a  spcied  of  V^.     If  the  angle  at  which  the  rocid  is 
banked  is  kept  constant,  and  the  traffic  is  to  move  at  a  speed 
the  new  radius  R  must  be 


of 

V  =  2 

A. 

B. 

4  R 

o 

C. 

D. 
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Skill  llatinr;  _  2_ 
Ansv7Gr :  c 


T.Ojf  G19-nO 


Skill  Rating   2 

Diagram? 
Ansv;er : 


ID//  6-16.^4 

T.O.//  019-00 


Skill  Rating  J_ 
Diagram?.  no 
Answer :  B 


cs  at  ss  &a  a  S3  s9  es  9  rs  a  s:  $3    r:  S9  > 

USNA  Accepts   

nu(^s.  Proofed />V 


rf);i.l  ji;:  b.-}nkr;d  iKnjjM.nnl  buL   t.lic  in.-v;  rn.ljiis  M       ]^  /:>. 

c; 

A.  ■ 

C.  30 

D.  .15 


7- .1.1 


7-1.2 


EKLC 


Tlie  ccmtripelril  for^.a  dopf:  posif.ive  work  on  a  parlziclK  if  vhe 
particle  is  moving  in  a.n  elipl:ical  path. 


True 


False 


The  cientripatal  force  does  no  work  on  a  particlG  inoving  in 
circular  moLion  only  if  the  velocity  is  constant. 


True 


False 


7-1.3  If  the  centripetal  acceleration  of  a  particle  is  increasing  it 
means  that  the  centripetal  force  is  doing  positive  v7ork  on  the 
particle. 


True 


False 


r 
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5ki.].i  ilati:jf; 

Dir,£;)'c-:T.i?   no 

An^v;r:r :  p> 


USNA  AccoptG   

Quosr  Proofed/;.- ■ 


ID//  _7~1._J^ 


Ski  11  Railing  Q  _ 
Diagr.am':'  ^_no__,  


ID?/  7-1.2 


T.O.//_g20-0_CL„  

Skill  Rating   0^ 

Diagram?  no 


Answer:  False 


ID//  7-1,3 


T.Q.//  020-00   

Skill  Rating   ^fj^ 

Diagram?  no 


Answer:     False  | 


Ei«  :s  S3  S3  «  ss  S3  cs  rs  w  rj  rti  t=  w  =  I  ua  u . 


;:o  \iovV.    if;  ..i(^iV',    i^v  cent  J'T  p-Ca.l,   ffwcr,   un  n  pnrLirlc  vli.icli 


"lie 


False 


T,0./^_j.-\|..nn  

Ski.  1.1  R;:a(nLi 
D  i  a  g ):  t  u  li no_^ 


7-1. 


7-2,1 


7-2,2 


Thci  vjorlc  done  by  Llie  ccnUr.i  pcMia.I   i;orce  on  a  parf.lcle  moving 
along  a  curved  path  is  alwciy:.^  zero  regnrdlcss  of  Che  .sliape  oi" 
tiie  curved  paLh, 


True 


l-alse 


A  studeaC  picks  up  a  2  lb  book  fi:om  atop  a  table  3  ft  high  and 
moves  it  across  the  room,  a  distance  of  10  ft  and  places  it  on 
a  shelf  7  ft  high.     How  inucli  V7ork  does  the  student  do  on  the 
book? 


A  midshipman  takes  a  5  lb  chair  from  tlie  floor  and  sits  it  atop 
a  3  ft  table  which  is  5  ft  away.     VHiat  is  the  work  done  on  tlie 
clialr  by  the  midshipman? 


w 
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ID*  7::L,5  

T,0.f^^n'|[vr)£L  

Skill  ]ail:ius 
Diagram?  _jt^^t  


Answer ; 


Skill  Rating   \_ 

Diagram?   

Answer :    .  8  ft,  lb 


USNA  Accepts   


Ques*  Xeroxed  


ID//  7-2,2  

T .  0 .  #  020-00 
Skill  Rating  1  ; 
Diagram?  no  ] 
Answer ;     15  F  t:  I  b  1 


1-1 A 


7-2,5 


7-5.1 


ERIC 


A  bi""i.f.j:ca3e  full  o[  boak.s  v;o ij:',Iis  .15  .1  !)::>.     You  carry  Lhe  bri.crc.ai.ie 
100  y::rdi;  up  a  ii.i  .l.l  l:o  -a  .".j^ot  v/iiich  is  20  i;  L  above  Uhc.  s  La  r  I :i.rj[^ 
p o :l n t: .     H ov;  vtu i c. h  v; ( ^r ]c  is  cl  ( > n g  o n  1. 1 1 a  b r  1  e f"  case.? 


w  = 


Skill  Kai:in:; 
Dra[-;\-i:i?    _  |ki  

Ani:v.»er  :  9  •-.<)  7  f  {  1 

(ran;.'/.'.:     2360  (c^ 
2620  il:  lb) 

XDiy  

T,o.  ^_n:.^o-qo  

Skill  Ratine 

Dia;u'£m?  no  

Answer :  30O  ft  11: 


An  iTLhelete  vjcars  a  2  lb  wei^bt  around  each  ankle  while  in 
training,     ilov;  mud)  v;ork  doo.s  Che  auhclcue  do  on  Lbe  v.^oight! 
as  he  runs  one  trinie  around  a  400  yard  track? 


v;  = 


ID//  7-2.5 


T,OW/__02^-'J10_ 
Skill  Rating  X 
Diagram?  no 
Answer :      '  0 


A  force  F  =  ~kx  where  x  is  the  displacement  acts  on  a  particle 
of  mass  m  =  3  kg.    The  work  done  on  the'  particle  as  it:  moves  from 
X      2,  0  to  X  =  1.0  meter  is  9.0  joules.     What  is  the  valve 
(inc].uding  units)  of  the  constant  k? 

k  = 
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ID//  7-5,1 


T.0>//  021-00  

Skill  Rating 
Diagram?  no 


Answer:  6  k^^/sec;  \ 


USM  Accepts  | 

Qiies.  Proof ed  .^y^  j 
Quesc  Xeroxed    _  J 


7-5.3 


7-5,4 


7-5.5 


ERIC 


•  .1  yrAl 
.  U  .jtiiij  v.s  .     Wii. :  L    i  s  (.ho 


<''■  i.  -    3  'ill'  [>v  i 

val  ve  ul    tl,e  cl'Ivu  .-uiLs  :)  :nul  h? 


A  particle  of  mxss  la      2  kg  a.  force  F  =  aclinj-  on  it 

wliore  X  i.^'  the  dxfrplacoiiiGnt  and  i.hc  consLauL  1;  =  10  k-  mVse.c^ 
Wiiat  :U  i-hci  work  done  by  the  force  ac  the  particle  moves  from 
X  =  0.5  meter  to  x  =  1,0  meter? 


A  force  F  =  ax  -  bx^  acts  on  a  particle  of  mass  in  -  5  kg, 
where  x  is  the  displacement  and  tlie  constants  a  =  5  kg/sec^' 
and  b  ^  10  kg'^^/.sec""^* .     What  is  the  vjork  done  by  the  force 
as  the  particle  moves  from  x  =  2  meters  to  x  =  1  meter? 


A  constant  force  of  5.0  nt  acts  on  a  particle  of  mass 
m  =  2-5  kg  in  the  direction  of  the  motion  of  the  particle. 
Wliat  work  is  done  hy  the  force  as  the  particle  moves  from 
X  =  1.0  meter  to  x  =  5.0  meters  if  the  velocity  of  the 
particle  is  kept  constant? 
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Skill  Rat  in:;:  _  i 
Diaj^rc-'in? 
Ansv7f.r : 
a  0 

b  -  3  ki;/s..c^ 
USNA  Acco]u-.-i  _ 


Skill  Ratir.a 

Dia^rara?   j^o  

Ansv;er  :  Ui  j mi 


ID//      7-^5. A, 


T.  0.  //  021-00 


Skill  ] 


D  ia^r am?  no 
Answer : 


30  joules 


ID//  7-5.5 


T  .  0  .  //  021-00 
Skill  1 
D  ig^r  am?  no 


Answer : 


20  joules 


USNA. Accepts 


7-9.2 


7-9.3 


7-9.4 


ERIC 


posi(i;)n  3  (icni  .ilx.vc'   L'u.'  cqi  1  i  1  j.  b  T  i  u  ill  })<  J  ^:  i  1.  j  u !  1 .  V;iKit 

v;ork  J  :•>  lI^.-ho  hy   Liu?  tJprl  nH:' 


A  block  is  plncecl  on  Lop  a  spring  CcUising  the  spring 

to  coinpi-ess,     Whon  the  block  is  in  equilibrium  wiUi  ihe  sprini- 
m  t:l}e^compress(.-id  position  v;h;.if.  work  has  l.^een  clones  l)y  the 
sprint?    The  fanrin^^  consr.c-inl:  k  =  /jyo  kc;/i.^cc/-. 


vjr  = 


A  spring  of  consUant:  k  =  100  lb/ft  is  fixed  to  the  ceiling. 
A  vjeight  is  fixed  to  the  £3pring  and  allov;ccl  to  stretch  the 
spring  to  its  nev;  equilibrium  position.     The  work  done  by  the 
spring  v;as  -12.5  ft-lb,     VJhat  is  the  v/eiglit  fixed  to  the 
spring? 


A  32-lb  block  lying  on  a  table  lias  a  spring  with  coristant 
k  =  600  lb/ft  attached.     The  other  end  of  the  spring  ±h 
fixed  to  the  wall.     An  external  force  causes  the  block  to 
move  from  the  equilibrium  position  to  a  position  12  inches 
av/ay.     What  is  the  work  done  by  the  spring  as  the  block  moves 
from  4  inches  to  8  inches  from  the  equilibrium  pt>.sition? 


w  = 
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1  !)r:^_7 .  !  

Skill 


Answer  "1:. h^x..jAM!.l(; 
(rari^<-,e  ■   3.6:3  id 
3.71  joules) 


USKA  ^cceptG   

i;,  {7aI 


T  .  0  .  ()2]."(jO 

Skill  2  

Diagram?  no 


A  n  s  \-7  e  r  :   

-39,2  joules" 

(r<-jnge:  38,9 
39,5  joules) 


ID/^  7-9.3  

T  .  0  .  i\  02].- 00 
Skill  2 


Die  gram?  .  no 


Answer  :    so  1h 


ID//  7-9.4 


T  .  0  .  //  021-00 


Skill  ], 


Diagram?  no 


Answer:  -100  ft-lb 


USNA  Accepts 


the  hjf.c.i 


^ )' J      ^   '.^  i  ii      i)  :*  Mi 
!  I.-.        i  (  i) 


 J 


"  J  i)  .1  iK.'.iiL-:: 


b     I  PC*  JiL-'J 


]^  i  a  ^:  r 

A  n  :j  v;  o  r  :  ■ 


Ques.  ?roo.r  'J 


7-10.]     Vvliat  liors.epov^er  it.usI:  an  plecLrlc  riiotor  daiiver  to  a  hoi.sL.if 
it  lo  to  lif-L  a  330  lb  crate  vevtica.lly  at  a  coiistaiU. 
velocity  of  5  ft/.^ec? 


A. 

C. 
D. 


3 

0.5 

2 
5 


T  .  0  .  02?-on 

Skill   

Diagram?  no  

Answer:  A 


7-10.2    You  wish  to  design  an  escalator  that  v/ill  carry  32  passengers, 
with  an  average  weight  of  160  lbs,  a:  a  constant  velocity  of 
3  ft/sec.     If  you  neglect  friction,  \v':at  is  the  maximum  angle 
of  inclination  above  tlie  hori.'^ontal  the  escalator  can  have? 
You  are  limited  to  a  12  hp  motor. 


ID^^  7-1Q.2 


A. 
B. 
C. 

D. 


65" 
6^" 
26° 
25° 


EKLC 
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T .  0 .  7r  022-00 
Skill  Rating 

DiagrJ;.mV   uo _  _ 

Answer : 


D 


USNA  Accepts   

Ques.  P r 0 o i edSz/L 
Que3.  Xeroxed  

Diagram  Made  

Diagram  OK   

Diagram  Xerox 


33 

C,  37 
i).  66 


7-10*  ^1    A  lielicoptei*  is  used  Co  pick  up  piloti-;  dov/ncHl  ot  .sea.     An  dec. tr :i.c 
mol:or  delivers  2.0  hp  to  a  sling  hoist:.     At:  what  nia/:iiiiu;n  VGlocity 
will  it:  retrieve  a  200  lb  pilot:? 

A.  2.75  ft:/sec 

B.  5.5  ft:/seq 

■  C.     1.375  f c/see 

D.     33  ft/sec 


To  KYIT 

^^^L-.J::J.iL4  

^•0«#„031-no  

Skill  Ratiu- 

Diagrai:^?  rjc]  

Answer :  ]\ 


7-10.5    A  2000  lb  elevator  has  a  motor  that  can  deliver  a  maximum  pov/er 
of  24  bp.     If  the  elevator  is  moving  vjith  a  constant  speed  of 
3  ft/sec,  what  is  the  maximum  numbor  of  passengers,  with  an 
average  vjeight  of  155  lbs,  can  the  elevator  liandle? 

A.  2 

B.  15 

C.  16 

D.  20 


«  a  sa  tat «  c-;  =5  rs    rs  £3  «  £3s  ra  CI  m  t 'i 

USKA  Accepta  

I  ID//  7-10.5  

jl.O.  it  (JjL2-00 

I 

j Skill  Rating  _1  

Diagram?  no 
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ERIC 


Answc 


USNA  Accepts   

Ques.  ^^^^^^'^^Ji. 
QueSn  Xeroi'ied  

Diagram  Made  


r  : .[     ■  .    i  '1  i  I.,  i    i    v  ■  •  : 


.":::(  \^ 


Si::."].i  ];.. 
/uk:-:....-  : 


7  ~  .1 3 »       A  !3 r-      V ,  I X*  i:  i  c  ]  e  p  r  c  ? )  c  • '  o. d  i  n  t:. o  i:  1 1  ci  : i  J  i:  \«:  i  i.  'n  r  *  n  :[  n  1 1 :  .i ;  i  v c  1  o  c J.  t  y 

o i:   2 0  u t     c  1  \ \x -J.  : I; .i i ^ r.  i  c:  en c >  j- j.', y  of  250  ;j  c > u  j. <\ f >  v; ! 1 i\  i t:  ].* q. a c i i e s 

\A'c\\rs\  /ilrlLAiJu.     All  \v1kU;  nii-^le  nbova  i:he  lioi.  "L:.:on  wns  tlio 
p  ci  i:  (:  L  c  .1  c:  i .  n  .1 L  j .  a  .1 1 )  ■  ]  v.  o  j  c c.  I.  o  \.  1  ? 

G  - 


I  i  .0  - 


j  Ski  3.  i.  iv-.'':.1.r-:'  i. 


IUSKa  AccepLS 


7--15.3    A  particle  has  a  kinetic  energy  of  ASO  joules  as  it  i.s  projected    \  J^}^  '] 

into  the  air  V7ith  a  velocity  of  15  iii/sec  at  an  angle  of  30°  j     '  ■^•^-■^  

above  the  horizoutal.     V/hat  is  the  mass*  of  the  particle?  {  ^       n  ^...^ 


j  Skill  Rating  1 

i 

{Diagram"  no 


Ansv^er  :  A  kg  ^ 


7-15.4    A  particle  of  mass  m  =  2  kg  is  projected  into  the  air  at  an  angle  j-^-j^y.  7-15,4 
of  60°  above  the  Ijori^iontal.     VJben  the  particle  reaches  its  ]     "  ^ 

niaxiiaum  altitude  it  has  a  kinetic  energy  of  25  joules.    What  v/as    j.j  qji  023-00 
•    'the  kinet-ic  energy  v/hen  the  particle  was  initially  projected?          i  ' 


K  = 


Skill  Rating  1 


[Ui-igram'"  no 


Answ&i  :  J  OO  joule: 


ERIC 
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i  .0 


■lo.l    A  2  kp,  blov-^k  i.s  rela:j:.;ed  frei;i  ve^.w.  on  n  f  rici  ioal  (-^i^s*  inclincv.l 
•r**   p.l«.nie.     \vl  iaL  is  Liic.  veloc:i  l-y  oC  the  block  \-Aien  I  lie  vovlri  cal 
coMipoiv.:]!!:  of  lliJ  d i sp la c c:r,L') ] l  is  2.5  ni  clown? 


I 

i 


no 


'  (ran^:.c:  6.95  l:o 
;    7.05  in/s(?c 


-18.2    A  particle  of  mass  3.0  kg  is  projected  vertically  upward  witli         :  '7~1S 

an  Initial  velocity  of  20  rn/nec.     What  is  the  kinetic  energy  wlicri  \'"'^'^  - 

the  particle  is  20  meters  above  the  iiiitial  position? 


IC  = 


ir.G.//_  023-00 
I 

i  Skili  Racing  1^ 

|Diag:.c:.nr:  no  


lAni^wer.  :  _12  Jj-liLl^i'  i 
[(range :  9".d  to'''  } 
I  15.0  joules)  \ 


-18.3    A  particle  is  throvm  vertically  downward  from  atop  a  tall 
building.    The  initial  velocity  is  50  ft/sec.     V/hat.  is  the 
velocity  after/ the  particle  has  traveled .50  ft? 
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i  ID//  ..  7-18.3 

i 

ir.o. a  023-00  

I 

r 

j  Skill  Rating   

i 

iDiagramV  no  


Answex :  

75.5  ft/sec 
(range:  75.0  to 
76.0  ft/sec) 


USNA  Accepts 


nirn« .   Proof edtCi/^liii 


I.  !v  ■   )■  1  ■  ;u  '  L  •  >i .  I. 


'   '  ■'  ^     -I V  c  1  i  I  u  J  :1 1 M  I  J. 1 J .  V  f '  1 1  •) I M*  )■  y  o  f  !3  V  f  L  /  s  ( ♦  c  ci  vj n  n 
pliuio  iiK:.L:...u/(]  al   an  iwy^lv  of  30"  wlLli  l:lic  lior i xoii  t.ai .  Tho 
L'c.!.suJ.L-.';nt:  iorr.^  on  l.iie  Mock  is  A  lb  up  i:iic  piano.     What  is  i:he 
klnot::ic  cuK^T.y  c;/'  the  block  aftior  it:  lujs  moved  20  fC  dowji  f.ho 
piano.  .  . 

K  - 


1 T  .0  o;^:3-uo 


^        /iO0  ft-. 11) 


"•2-^1,1        An  8  lb  block  niovos  Initially  on  a  frictionless  soction  of 
a  plane  at  a  V(?.locil:y  of  32  ft/sec.     The  block  must  cross  i 
i  section  of  the  plane  vniich  has  a  coefficient  of  kinetic 

friction  pj-  -0.2  and  is  20  ft  v;ide.     It  then  goes  up  a 
frictionless  plane  inclined  at  an  angle  of  30^  with  the 
horizontal.     What  is  the  distance  fron  the  bottom  of  the 
incline  to  the  point  where  the  block  will  stop? 

s  = 
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Diagram''   ru)  

Answer:      24  ft 
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Xeroxed  

Diagram  Made  

Diagram  OK  [  

Diagram  Xerox  

To  NY IT   

To  Ccmputcr 


0  .  A  J  .  !  I    J  :■;    i  hi-  v  t.;  1      i  i.;/  i  ■ 

.'I  d  J  ^"  l.>;:'^.</  of   "iO  j:  1:  on  i  i  ii.  i  i  ^ 


7-2/1.3 


A  2.'j  Jb  MuLik  b.a-:  an  initilr:].  kinetiic  cncMr^o'  oJ."  J. 92  f.  l--ib  on  a 
hnri:iora:c;l  pLnie  v;it:b  n  coGfricicnt  of  kinct.ic  frlcLion 

"  0.2  v/barc  It  moves  a  disl-.nnco  of  20  f.t  bcCore  sLnri.i.n?;  cUn-;;n 
a  *I0  ft  XniV\  f rictioi)lc5;s  plane  iacliiiod  :it  an  .wu^'U^,  oJ:  30"" 
vjitli  ube  bori.-'.ontnl .     Tbe  block  tb^cn  inovei.^  on  to  a  borizoiilnl 
frlctiou  plani-;,  ]}^,       0.3,  v/bere  it  comes  to  ro,st.     llov/  far  does 
il:  iiiove  on  this  hoi.'l/'.oitta].  plane  before  J.t  comes  to  rest? 


( ■ 


Skill  Rating;  _ 
Diapraus?  no 


Aufjiva: 


30 


7-2A./1 


A  A  ounce  bullet  fired  witli  a  speed  of  800  ft/sec  passes 
tbrougli  a  tGlopbone  pole  12  inches  in  diameter  at  a  point 
4  ft  above  tbe  ground.     The  ballot's  path  through  the  pole  is 
hoririontal  and  along  a  diatnetGr,  VJbile  in  tbe  pole  tbe  bullet 
e^iperiencea  an  average  force  of  1250  lbs.     If  air  resistance 
is  neglected 5  at  vmat  horizontal  distance  from  the  pole  v;ill 
the  bullet  hit  the  ground? 


X  = 
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Quesr  Proofed 
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TDil  l-?J\-.h   

T .  0  „  023-00  
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Ansv/ar:  ,282^1J.l 

(range:  278  to 
287  ft) 
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Diagram  Made  ^ 


« ; ; ;  ■ ;  i 


ill  t   J' ' 


,:\  I.    v.M*;    i'  lu'. 


,'(;,!  oc.  i  1  •/  o:    iJu!  in:  LI:-    j  u:;  r  p 
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OK  Compute!:  
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7-27.1 


ERLC 


A  const/iuL  horizontal  force  of 
magnitude  100  nti,   ±g  used  to  move  a 
5-kg  bloclc  up  a  plane  inclined  al  un 
angle  0  -  30^  from  the  liorizontal. 
If  the  block  starts  from  rest  and 
the  c.aaf i-icicnt  of  klnotir.  friction, 
betv^v  a  tlie  block  and  tlie  plane,  is 
O.2O5  hov;  far  must  the  block  travel  to 
have  a  speed  of  10.0  m/sec? 

A  •  5 .  7  3  iTi 

B.  4.80  m 

C.  4.03  m 

D.  3.67  m 
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USNA  Accepta   


Quesr,  Proof od^>^;^.^| 
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To  Computer^  
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A  consiaiQt:  horizontal  force,  of 
mygnitucli^  100  nt:,  is  used  Lo  laove  a 
block  With  a  v;ei[;,hl-  of  25  nt  up  a  piano 
inclined  at  an  an<>le  0  =  60°  wii:h  the 
horizoutal.     If  chc  block  starts  from 
rest  and  acquires  a  velocity  of  4  m/sec 
after  it  has  movcid  1,25  iiioters  along  the. 
plane,  \jhat  is  the  coefficient  of 
friction  between  the  block  and  the 
plane? 

A.  .218 

B.  .236 

C.  .270 

D.  .286  \  ' 

E.  .474 
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USNA  AcceptG 
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To  NYIT 
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j'  I  r  ;. 
:  L.'/  I'  i.  ■. 
T'C    ;•:  1 

A. 

i: .    ;m,  . 

C.  11. 


^-.j  !.:.■  ;. 

i  ■ .  r  "  ■ . ;  J : ;  i  .  •  , 

:,lr,  ■ 


o    I."  i'  /  Jli-C 


i  - -r 


I:    L  i:.'   ;.t\  .  1 

\    I.  i        v'u'-,-  !  i  i      i  ^.-.11  • 


i 


A  corijvliani:  hori^oiVLal  iforcc,  of 
inagnlt.iulc  150  Ib^   iij  used  Lo  '.;cve  a 
100  lb  block  up  a  ]:^ltuie  incllnc'l  at  ai- 
angle  0  -  ^i'}"^  froin  Llie  horizoiuial .  li 
tlic  block  starts  frc^ni  rcsL  and  Llit 
coef llcionl:  ol  kincrj.c  frJ.cticn  bciLwcGn 
the  bloc):  and  the  plaiia  is  O.IU,  hox-: 
far  must  the  block  trcivel  to  obt  ,}.n  a 
speed  of  10.0  ft/sec? 

A.  11.1  ft 

H.  8,89  ft 

C.  6,33  ft 

D.  5.55  ft 

E.  4.43'  ft  /' 
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8-  1  .  ? 


5-1.3 


If  rlic  L':?L-:-vl  G.!Vjrf:,y  oi   the  par  t  i. c: is  c.on.vCjj'VL^i ,   Llie  v;ork 
dona  by  tlio  rcsu.l. lani;  conscrvaL j.va  force  is  eqiKiJ  to  Lhc 
nagaLive  of  l:lje  cliai.'jje  ii)  poLenf.ia],  energy  of  liio  particle. 


True 


If  the  total  energy  of  the  particle  is  conaerved  ,   the  vrork  ■ 
done  by  the  rcr.ultant  conRorvative  force  is  equal  to  tlie 
ne^Scitive  of  the  ehange  in  the  total  energy  of  the  particle, 
W  =  -AE. 


True 


.  alse 
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Ques.  Proof  exUO// 
QueBo  Xeror.ed 


])ia?,ram  O.vl 


r 


False 


8-5.1 


A  roller  cocister  moves  at  point  "A"  v^itli-spoGcl  V^.     At  point 


"B"  tlie  coaGtcr  moves  v/lth.ppeed  2.Vq.  Assuming  no  frictional 
loerjcrsy  vjluit  is  the  height  of  point  "A"  above  point  "B"? 


Ac     3  Vq^72s 


13,     5  V  ''72f 
o 


])•     2  Y^Vg 


A 


.  ■•-J..  J 


r 
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'•.■,0- ^V' V:'""'. 
Sh-i.i:i.  Ki.z -rr-  _i> 


Ou:.s...,,  Proof 
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X.. 


D.  i  -    ..I  i'.U^K-  

Di::^],fi".r  Xerox  

To  N:i:rr  

ic-  ^.  •.:irif-ar.-' L   _ 

An=:v?-:i.:  I\tr':':rd  


8-5.3 


A  roller  coasU:er  movas  v.u  th  a  speed  of        at  "A".     ll  goes 
Lhroui^a  the  loop  and  up  tlie  inclina.     The  kineL.u:  energy  at 
at  "j3"  is  one-half  tliat  at  "A".     What  is  the  heigh!:  of  point 
"B"  above  point  "A"?     Assume  no  frictional  losser^. 


A. 
B. 


3  V^//.£ 


zero 


C. 

D. 


3  V^V8g 


A 
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8-i).l)      A.s.suir.i.r."^  no  friCMxcii  involved,  v:h;:t  iiiust  be  the.  sj^ectd  of  tlio 
rolJer  conytei-  at  point  "A"  if  it  is  to  just  liarel)'  irt'.jch 
po-int  "B"  br:foi:e  aLojJi)ins,  if  "B"  is  a  heis'ut,  h,  above  "A". 


A.     — oh  C.  2gh 


D.  /- 
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For  /I  r  •^-^  ••■!:-:  ac!:iP[:  o\:  a  p^iri  icJ.e  v'licro  k  is  n  conru  nit-, 

AU 


8- 9.-3 


For  a  force,  F  -  -3y  ^  acting:  an  a  parLicle,  ^'^hat  is  the  poLontinl 
ener|;y  oi:  the  particle  vjhen  it  is  at  position  y      -4  if  u  =  0 
for  y  =^  0,     /issiime  F  in  nev7tvrii.s  and  y  in  meters. 
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ERIC 


1:89 


k(x/. 


Qu^::-:  r  Proof 
Que. 5  s  Xc::5:o:-:cd 
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I 

I 


III  i 


US::'A  Ac. 


8-13.1    A  ball  c^f  rni;;^:  ni  i^j  at  rost  on  top  of  a  f;pi:ing  v.ith  a  spring 

conwLarjt:  k.  If  the  langth  of  the  uncon}pres5::tid  ijpring  is  i  meters, 
V7hac  is  the  length  of  the  coinpressod  spring? 


2m 

A.  ■ 


k 


To  liYIT  ^  

^'^'•tQZl-m  

Skill  Ratinij; 

Di.i[^u*aiii?   rie_ 

Answer :  h 
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To  wm:  

f!/%>v>vin»'  -n.  ^ 


A  Gprii!^;  of  leni^i;])  'I  and  wit.h  conytuut  k  lu  coup c cciiL^d  to 

a  lei^rah  of  ^:-Y  ^ntd  tlud  wilii  a  ^:trin;j;.     A  i)ia5;s  in  is  plac^od  on 
Lop  11/*  yprJ.n^;  then  t:he  string  is  cut.     How  high  above  the 
uncoi'ipi\.::ii^^:;d  spr  !.;;;  will  the  uass  in  be  tcn-.-scHl? 


-tod 

mg 


C. 


D, 


11,0.  o:'7-oo  ^ 
I 

;Sk'.].i  K::.:in>^  i 
j 

j 

i  An&v;viX  :  A 


■(  rn 


si 


.^0 
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"-^-'■^    f  !.-:s^:ts  at:r.....:hGcl  co  tho  sprinn  of  lon^zrh      with  «prirm  .nn.L-rv- 

L        >..!OW!..     M.u  «l>ring  is  cior.ipresacu!  t  o  a  len-uh  of  £  1  v  tiifn  ^ -  ^TiU- 

,    •     ••""^         '  "iaxiiniKH  di.csplaccnioi-.t.  of  the  rip-is  ' 

f.i-o..    i.he  coiiipres;;,  d  position?  j  i  .0  027-00 


A,     £  ;h  2x 


c.  +  X 
D.  2x 


I 
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]*•.:■  C::::)  purer 
OX  C'":npu:  (;:>* 


i 

'  All -j-vaK  lU./:. i:ci 
j   

;\-Yil,   FaJI  .10/0 


mnvi:-.rn  vnlv..         il  ii,  orcicr   Ihnt  ll-o  bJock  will  ^^o  arouiiJ 
l.iie  loop  withoiii:  loosln-  coiit:/Jct  v/iuh  t.he  tVcJck.  A.s.sur.c: 
L"  r  c  ] ; . 
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18.4     A  block  of  liicL^s  m  irovcG  ;:ilong  a  f:  r.ir  Li  on  Ics.s  l:r.-)ck  con  (:a  Inii!'^ 
a  iooi^  apcJ  :i  hill.     Wiiar.  hi  r.ho  f:eiUiripcita.l  cicco.lrac. ion  at 
point  "A"  if  the  blocl:  v/LlJ.  barely  reach  point  "]]"  at  the  trA) 
of  the  hil.l? 


a  = 


A 


A 
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OK  Coinputui 


Ai  1  r>  \'?  a  L  k  e  c  •:  cl  ^  
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]y(m) 

5  0rn,,=-2!c9 
'5 1 


3 

2  1 
1 


0 


The  (AKM'd  i ; in  [.('.':  oi  tilu-  ci-uLcr  ol 
figure  arc,   in  iiu'Iam's 


A. 

-  +3; 

^  cm 

-  H-2. 

()7 

h. 

3; 

V 

'  C'.ill 

-  43. 

2 

C. 

=  +3; 

-  +3. 

cin 

=  +4. 

3; 

y 

'  cm 

+2. 

67 

m.=  3kg 


O 


•4 — I — v,:~^  H 

1     2    3    4  5 


x(m) 
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5- 

3" 
2- 
1  • 


■  1  - 

•2- 


y(.'vO 


Omg=  3  kg 


Tlie  coord  i  iia  t  L'lj  at'  llu;  (.'(.mi  (fi-  of. 
liinss  o]'   Dili  systiM;)  sliov.n  in  tlu: 
f  ii',i.ire  arc;,   in  iiu:tci"s 


A 


r. .  X 


c. 
1). 


cm 


'cm 


^-2.63; 
-1-2.1: 


x,,„  =  +2.63; 
cm 


•3- 

.4()m,^=  2kc! 
•5- 
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-  -Fi  .  7 

-  +0.20 


yen,  =  -^O-i 
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OK 
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5()  m-3kn 


4- 
.  3- 
2'- 
1  •■ 


~  -4-3 


 1  1- 


Tlie  coord.i.Mat:es  of  t:!ie  center  o£ 
iiia;.;r,  cil:  the  systuni  .shown  in  tlie 
figure  arc,  in  metcrf; 


A, 
B. 
C. 


cm 


cm 


=  +2.9; 
=  +1.57; 


D.     x^„,  ^  +1.1; 


0 


I     2    3    4  5 
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A  piece  of  she e l:  mo t: n  1  ] i :i  b o c n         ;  j ]-) ,-7    r. -> 
cut  into  iho.  shaj^o  .s]Kn-:n .     Asi3iin)in;;,  j 
ini  i  f  u  nn  t  h  I  c  kn  c;  s  s  m  nd  in  a  s  s  d  n  s  :i.  t.  y  ,  |  .y  -  n,  ^,  ... 

tun  coordinator:^  of  the  cnnt:er  of  ! 
mi\ss  are>  in  ft 


A. 
13.  X 
C. 

d; 


x(ft) 


cm 


cm 


cm 


cm 


4-3.5; 
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cm 
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x(ft) 


A  ]:)  1  ci  1 : 0  (.)  ^     1 1  c  c  i  \\i  e  la  l   1  >  :.t  s  1  >  c  (;  n 
cut  inlo  iho  shi^pe  ^i]un^'n.  Asyu::-:]!!-. 
uiiiforri  thJ  ckiieijs  and  ::iass  tlen.sJ.I. y  % 
lIk:  coord  ina{-ef'.  ol*  Liio  ce.ni-.er  c^f 
mass  are  J  in  it 


A. 

3; 

ycui 

=  'h2 

28 

B. 

^cm 

93; 

-h2 

28 

C. 

^cm 

5; 

-  -1-2 

65 

D. 

-  -1 

93; 

-  +-2 

65 
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Skill  K;;Ci^;;, 

Ansv;er : 


1) 


U3NA  Acco-pvs  

Qu es ,  Proof  '■^■d^'F^i 
Ques ,  Xeroxed 


Diagram  Hadei_ 

Diagram  OK   

Diagram  Xijrox 


To  NY IT   

To  Coniputar^ 
OK  Corapufc-^r 


Answer  Record  

NYIT,  Fall  1970 


To   

To  C:....:^Jv-y:^^ 


9-6.1 


9-6.2 


EKLC 


Masstis  \\\^  and  in^  of  5kg  and  10k-;  rc:^pecLlvaIy  aire  on  a 
]ior:i:^:o:;t:;'l  surfncc,   i^inl  f'-uu.rr ^^I  by  :i  rubber  band.     A  cO]KU:ant 
force  (l)  of  60nL  is  aj)|>llc^cl  to  ni-,  as  i-^ijov.-n.     'ilu:  coc- f  r  i\: IlmiL 
of  kl}jct:ic  fr:i.c:l:ioa  bcLv/een  oa^i^h  iiiass  and   the;  horl/.tail:) J.  saiMr.-^.cc 
3..-;  (3./.     Kheu  i^oth  ir.-aasL.ii  ;ire  luoving  to  thu  right  j  Che 
acca] era.t:ion  of  tho.  center  of  mass  is/ In  iti/.sec^' 


A. 

4. 

O.'i 

13. 

2. 

'lO 

C. 

2. 

OA 

D. 

1. 

95 

Rubbc  r 


 J  

I.e.  /MK^PQ  

Skill'  Ratin- 


U5KA  AccentG 


Ouesr  Proo: 


Masses        and  m^^  of  5kg  and  10kg  respectively  are  on  a 
hori^iontal  surface  and  connected  by  a  rubber  band.    Tbe  coefficient 
of  kinetric  friction  betv/een  oadi  mass  and,  the  horizontal  surface 
is  0.1.    When  both  masses  are  moving  to  the  right  the  acceleration  ' 
of  tlic  center  of  mass  is. 3. 68  m/sec^".     The  magnitude  of  the 
constant  force  (F)  applied  to  ni^  is,  in  nt 


9-6.2  . 
r  029-00 


A.  70.0 

B.  55.3 

C.  51.5 

D.  1A.7 


Rubber 
Band 


A 
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4 


A.  0.05 

13.  0..10 

C.  0.20 

n.  Q.2B 


IVi. 


B,-:.nd   ^ 


\)\- 
1)  j  . 


horJ  :";c.5i:"J:. :  i   ^:ijj:l::-ica  by  a  ri.ii:hc'i-  band.     i\  ce^iistoiil 

iOi'Ci::  (i:';  i:'  :.i;'pl        Co  i.: .;  and  v;iiOn  bul:n  :;;-:-'.'jt':.>  aire  viov  iu;;  to 

Ulie  lii::  :.:c:ce"i.'M  ii  t  j  of  the  c.inlcr  Oi'  I'lrifi-^i  Is  2.^;  fi/svc 

•    'I'll':   V  ot:  I  i:  i.c.vc-iiU  of  ]::i.ne  Lio  iricLi.o)i  hi:t:\-*ijoi':  j_^^-^'n  ina^s^^  tuv.i  die? 
Vii^r  i  :::OLj L:"il  :::mji: •lOCi^  i:';  i.ho  Hiul  is        i;::;:  \W  Lude 


9-6.5      Mat^scs  in,  r.nid        of  lOlig  aiid  ISkt];  respect j-V(?,ly  arc  on  a 

horizonLai  .surface,  and  connecLri-.d  by  a  rubber  bntid .    A  constant: 
force  (F)  of  lOOat  is  applied  to  \\\^  as  sliovu.    The  coefficient 
of  kijiGtic  friction  batweiiin  ra-cji  raass  and  tho  horizontal  surface 
is  0,2.    Vnien  both  inasses  are  moving  to  the  rigiit  the 
acceleration  of  the  cneter  of  ujass  is,  in  m/sec^" 


A. 
B. 
C. 
D. 


4.70 
4.00 
3.20 
2.04 


R  u  b  bar 
■  Band 


■J. ,  0 .  \l  039- 

!  Skill  lor 
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liSrijA  Ac.cepcs   5 

Ques  ,  F  t  oof  .  ^ 
QuetJ  r  Xeroxed  \ 

])ir:grf;m  M-dq  ,J 


:n-  the  bioc^i-j' 

block  al"  poinL  j\  i:^ ,   iu  i-,i/s 


■     mor.ew'-ui-!  at  point  )J  js      kv-r:/-,    the  «t.uc-J  of  the" 


A.  6 

"C.  15.2 
D.  23.2 


1  !;r. 

 r"n 


J  0- ! .  :^ 


3.0-1.3   A  2-k2  l)lc>ck  slidon  ^^1  oug  tlie.  f rictionlcRr.  track  shown  in  the 

figure.  If  the  blocks^  irjomentmn  at  point  A  is  40  kj;-ra/s(^.c ,  the 
inr3f.yii[:uLle  of  the  blocks  ^  luoiuGnuum  at  point  B  is,  iu  ki^-m/sec 


A.  19.0 


34.6 
38.6 
40.0 


A  kg  ^ 


A 


5  rn 


Y 


]0-.l.-i 

030-00 
Skill  2 
yesy' 
15 
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J 


1.0-1.5    A  ^i^-^^--^*  sl-it'f-J''  mIoiv.;  tliO  f ricLionlc.f^s  Lracl;  sl;ov;p.  In  thc- 

fl^!;urc.  if  the  blockfi'  !noi;;:Mii:ihii  at:  poJ.nl:  1]  Is  JO  k;4-m/sec,  tlu.* 
specrd  o.i  the  bJ.Oiik        poiau  A  is,  in  r.i/o 


5 

13. 

11.1 

C. 

18.5 

i). 

5/i 

9  (• 


5rM 


0 J 0-00 
Shill  2 
yes 


10-5.1  Two  particles  of  mass  2  kg  and  3  kg  respectively,  are  moving  with 
a  speed  of  10  ni/f:cc  due  eniot.    A  third  particle  of  mass  2  kg  is 
'  tv.oving  v;ith  a  spoad  of  25  m/scc  due  south.     The  velocity  of  the 


center  of  mass 
A. 


C. 
1). 


^.^p  of  the  system  is 

10. i  m/sec  at  45^    S  of  B  ; 
10.1  m/s  at-  45''  N  ,of--E 
66.5  m/s  at"  22"^  S  of  E 
66.5  m/s  at  22''  N  of  H. 


10-5.1 
030-03 
Skill  2 
no 
A 


ERLC 


U  lOli 


]  0 -    .  3    T h r ( > r r : r  I'  i c  1  e s  h v f.^.  w a s s e s  a iicl     peed s  ci s  si i own  in  the  table. 

PALrr  1  CI  ^  _ J:ii^ ^  .  spi^: d  dirkctiq:^ 

3  kg  5  rii/i 

nip  3  kg 


Hi., 


4  kg 


;cc  due  east 
5  in/sec  clue'  ens: i: 
10.  m/soc  clue  south 
The  velocity  of  tlie  center  of  mass,  V^^^,  of  the  system  is 

A.  11. m/sc-;c  at  63.5°  S  of  E 

B.  U.^'i  rn/fiec  at  11,8°  S  of  E 

C.  5  ni/sec  at  53°  S  of  E  ' 

D.  5  in/sec  at  53°  N  of  E 


1('"5,3 
030-03 
SklJl  2 
no 
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no 


10-5.5   Tlireo  particles  h:\vc  masses:  nud  speeds  as  Hluv.cn  in  tit-ii  fable.  I'O  1 . 

rAJrri  Cyi^^  j;lAS^  JlL^l^^l^  .  030-03 

iHj  2  U<,i;  10  n/scc  c^-.L^  Gc-ir.t  Skill  ^-^ 

in^^  4  kg  5  in/sec  due.  v;e.st 

ra^  5  kg  6  m/sec  due  north  1^ 

->- 

Tlje  vciloaity  of  the  cent:er  of  mass,  V^^^^,  of  the  syfjUcm  is 

A.  7.56  m/scc  at  52.6°  N  of  E 

B.  7.56  m/sec  at  37.4°  N  of  E 

C;  6  in/sec  due.  north.  *  . 

D.  2.72  m/sec  due  north 


t  105 


( 


♦•vv;:t.cri   is   ?  ]::r,    ;in<!    lIt'  i::/.  i^ni  1  lu]  ( ■  tin- 


f-iv:M:oii:  *     j;:v:, ,  vn         is  cli.iuj^inj-.  ;:r   I  iu'  rate        h  1^..  "       sv  r 


i.-;,  J  II  I)  (' 

A.  8 
15'.  ^1 

C.  2 


'  :  i.       !f)^  i  ([.   


10-10. '3  The  )na[-'irJ  l:i:dcj  o£  the  not  c::Lenia.].  force  on  n  viyutciM  is  12  nt. 

If  the  l.olal  iM'iSP.  of         r^yiUa^:;.!  J.:;  3  kc>  Lhc  mar,uit;udo  of  l:lie 


A. 

.16 

15. 

12 

C. 

A 

u. 

0.2.'i 

I 

i  i  .0  i7  j)'i()-rr^ 
I 

i 
I 

i  AnE.WLv;  ;  '         ]]  ■ 
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I 


i)i  ^j;r;(4tu  Made  

Ulaijrr  am  V.croy,^^ 


I  *  •  -  I  ...  » 


]00 


D.  0.25 


/•.\.v  .A I  i-cpi'M 


lO-U.l  A  r,.  ton,  «i>on-lop  frclfjla  cm-  i«  c'or.iU  ln}>.  at  a  (Mh-c.I  o)   rt  fi/s.'c"  , 

ajoiv  a  £r  lcl  joii.lean  hurir.ontnl  tvarl; .     It  .suddenly  bi.(p.alus  to  ,•  _U)-Iia,... 

rah. "hard,  the.  raindrr.p::  InJ.:!  inp,  vp.rt  J  cii  .1  l.y  with  rcppect  to  i..lie  ; 

f,i-ouad.    As:-.u':''lnB  the-  car  to  h,^  dwv  onounli,  .-in  tliat  the  waK  r  ;  '  •   •  ^Jii  L-Jli 

doer,  not  sp.-'ttor  over  the;  top  of  tlu-  car,  the  tipced  oC  the  car  ; 

.•.Iter  it  has  collected  .'i  t.)iP)  .of  water  ir,,  in  ft/r.oc  • 


A.    A.  8 
8.0 
C.  J2.0 
1). 


I 

! Answot :   ^  
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i|)J.u|;raiu  Xor\>>;, 


10-  13;  3  A  ojKin- top  ri'(.'j.y;ht  c;n-    lis  coastini*  alcMig  a  f  i' J  c  t.  i  on.U.  .-.h 

Iior.u-oiiLo.l  nr:ii:j;.     It.  sudclonly  baj;a.Lns  t:o  r;im  Iiarci  ,  Lli^- 
raindrops  raliin;;.  ver  Lica.l  ]  y  v;.iih  rfS})C;cL  to  iw'nuud.  A^.siinln;.; 

tlHJ  car  Lo  he  ur-up  Ciuni^h,  so  iluiL  Ihe.  VvMler  docs  nor.  spaLLcM; 
ovoi    lli^!  top  or  -Liui  car,   nl'.lLri:   iJiu  car  lu*;^  cc\l. )  cm:  l;  u  'A  Lvnii  oC 
v.'atcr  it  lias  a  t-p'^-'C.]  of  3  ^,t/y.c.c..     The:  .v]m'.'.:c1  nf   ilie  car,  bof:c>re 
it:  hep.aiii  to  raiUj  m\PA:  luivo  been,  in  it/Gac 

A.  1 

n.  3 


.!^^  Ij^b-Dl.*^ 

I 

I 

i  Answa'i  :   C  _ 

I 


C.  /; 


10-j3.A  An  8-tnn,  open-top  froif^ht  car  is  c...^;:.;L  hn';  alone,  a  fricl  ion.lu^-: 
.horizontal  track.     It  Fjuddenly  bcc.ui^u;  to  raj.ii  liard ,  tho. 
raindrops;  fallluj;  vort^"cally  witli  i-..'sp''Ct  to  tlie  ground.  AssLiniiu^: 
the  car  to        dcei>  enough,  ho  that  the  uater  docs  not  spatter 
over  tho.  top  of  thr/.  car,  after  tlie  car  has  collected  4  tons  of 
water  it  lins  a  ru^eed  of  4  ft/sac.     The  speed  of  the  car,  before  it 
l^cgain  to  rain,  immt  have  l:)enn,  la  ft/sec 


i  l  .0 
1 

•  Ski] 
\ 


JdVJ/iJi  

■)  I<Lc-;'.;.lng  _ 
no 


A.  2 


i  Anbvjc::  :  _  J]  
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B.  4 

C.  6 
1),  a 
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Que  3  Xciioxed^ 

])  J  :.gr<uii  Made_^_ 
])i.\\\'*:in\\  OK  _ 
Di-.tgram  XcroM 


v;C'J}'.h1,  of   1.0,000   Lb  ^.ifCar  t:lu:  ftu:!  .1.':  coir:p .1  l' L.:'.l.y  bnrnnf!. 


10-16. 


EKLC 


A. 


3i"  25 


Af:;si.n:Ui  a  rocket:  Iki:^  aa  iitiLJ^.^J.  v;eicl^t"  of  50,000  lb  nncl  i\ 

v.'cij^ht-.  oi:  13,000  lb  aftier  l       fuel  is  cO!iiple(;ely  burned. 

Fuel  is  coiKsumGd  at  Lhe  rat-:   of  AOO  lb/sec.     The  Lima 
xntei:v;il  after  v?bich  Ulic  xo..-.tV.  attaint;  itr^  ma:<imum  velocity 
J.s,  j.n  seconds 

A.  162.5 

B.  125.0 

C.  87.5 

D.  37.5 
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Diagram' 
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Quis  .  Proof  ad  ^v^^ 
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Skill  Retting;  _ 
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iDia^^Xani?  
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USNA  Accepts  ] 

QuGs.  Proof ed^/.  \ 
Ques  ^  X'^5'0Kad__  .| 

Dia[;rain  Made   j 

Diagram  OK  1 


iC)-.ir>.3 


A -sumo  a  rocket,  has  i'ln  inif.ial  vvciglit.  of  1)0,000  ib  and  a 
v.'e,i.};lit  of  J5,CuO  J.b  aCUor  Ulic  fuoi  is  con;iiJ.ot:c-. l.y  burnuJ. 
'J'hc  rockol:  ..iLxjins  ^      iiin/:iiiiuni  vc.loc.it:y  /i f  L,c<r  ■  87  .  5  sec. 
The  raLo  aL  v/hxch  fuc:.l.  is  con;>uiucd  is,  in  .lb/sec. 

A.  744 

B.  520 

C.  400 

D.  172 


10-16.4 


10-16.5 
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Assume  a  rocket  has  an  initial  weight  of  30,000  lb  and  a 
^^exight  of  10,000  lb  after  the  fuel  is  completely  burned. 
The  rocket  attains  its  maximum  velocity  after  62.5  sec. 
The  rate  at  which  fuel  is  consumed  is,  in  lb/sec. 

.-^^  6A0 

480 
Z..  320 

160 


Assume  a  rocket  has  an  initial  weight  of  100,000  lb  and  a 
weight  of  25,000  lb  after  the  fuel  is  completely  burned. 
Fuel  is  consumed  at  th&  rate  of  550  lii/sec.    The  time 
interval  a£ter  which  the  rocket  attaims  its  maximum  velocit:y 
isL,.  in  secimds 

JL  488.0 

B.  154.0 

C.  115.1 

D.  38.5 
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Answer : 
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10-16.5 
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Skill  1 
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Masses  v^]  and        of  3 
will)  a  co;-ipr Q.ssi;:U  srr 
not  aLuoched  to  ciib-c 
f  r  ;i.  c  I.  i  ]  \  1  o.  s  s  Cable 
Llie  .sLj.in;.-   ic  cut  iiV: 
lii\€^  of  inoliion.     The  . 
-f-y  ni/i;ec  and  -M5 
laashi  in  J  v/as,  in  kg-m/ 


A. 
B. 

3. 


^1-15 
-15 
H'35 
-35 


^  k;'^  2"osp(';:t:i.vc!ly  nro.  tied  to 
sliov;n.     The  sprirr. 
:jy.steTn  slides  along  a 
'  of  -fin  nVscc.     At  so::jc  r  inl 
"ly  ap.'Tt  aJonr;  cht;  ori;;.! 
.'OS  c  and  m;:  af  Lcji"  rel-;;:  c 

*:tlvc:ly.     Th-j  impuli^e  iiiipa.    ^  . 


Cher 

■is 


.1. 

:  o 


t  1.1.1 


'■■■.!.y..2  


.    -  A  A.  .  c'pts 
0         Frcof  .jd_ 

ri'.^^rac  OK  _  ' 
il'lagr;^:^  Xero:: 

Tw)  ::YIT   

!  To  Co-njJuVt-.L  


'Aiiivar  Rt^cor.!^  

;:>Y  ii,  Fall  1V;0 


lo   :;V   _ 

J.  . ,. . :  ..  ... 

OK  ■   

NYXl,  F:;l.l  .1971) 


10-19.^1  Mas53e.'j  mi  and        of  5  kg  and  3  kg  rGspectivoly  are  tied 
v/il.h  ci  C()ii:prcs.-i'^'d  3[>ring  beiwoen  Lhein  ;is  shcv^n.     Tiiu.  S]) 
is  noi.:  att:3chf:id  to  c:i  lihor  ma^s.     The  ^^ysle.m  slides  aloni- 
.    frici:ioa.less  l:a|j..l.c!  \;ii;h  a  velccit:y  of  -MO  m/?;.Gc.     At  yoi?:. 
the  ctrin^)   Is  cuL  and   tb;?:  niasfjGS  fly  apart  along  t];^^  ori^ 
Una  of  inotlon*     Tlic  inagnituda  of  the  inipul^.e  imparted  t-. 
macs  is  15  bj^-i.i/ ^-cc •     After  release  the  velocity  of  m  i. 
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Diagram  OK 
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11-1.1  An  inipulsive  iiorcc  whfvili  varices  according  to  Lhe  relation 
F  "  4  +  l:  is  applied  i:o  a  blnrdc.  If  the  force  is  appliea 
for  a  total  time  of  T  seconds.,  the  Tingnitude  of  the  total 
impulse  i:.: 
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4r  + 

B- 

4T  -1- 

C. 
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Diagram.  Mada   

Diagram  OR   

Diagram  Xerox 
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Iw  Convpacer   

joiv  Conipucer   
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11-1.2  All 


]••  -  hi..-- 


Li  nil!  of  T-  s<.i(.;f  tiU'S  ,    t.  :)»•  i:u-jui  i  t- t'l^'   t(:^L.:ii    ^  is 


A.  .FX 


C.  hi' 

I),  kl'^ 


11- J.  ..'3      An  1.;.']Hilsiv>^  fo^-rc  vlric'i!  varies 

1*  =  3  'i-  'At  is  :ii>i)li(.'d   to  ci  block, 
for  a  l:utal   liini:;  of  T  seconds,  Lhc 
j.ini)ulse  is 

A..     3  -f  2T 

C.  3T  -h 

D.  3T  +  Cl\/2) 


i.^^^uiilLtde  of  lin'  Lolal 


11-1.4      An  impulsive  force  v/hxch  varies  according  to  the  relation 

F  ^  2t  -f  3t"  is  applied  to  a  block.     If  the  force  is  applied 
for  a  total  tin^e  of  T  seconds,  tlie  magnitude  of  the  total 
impulse  i^ 

A.     2T  +  3T^ 

C.     2/3  (T-  Hr  T'-y 


c 

ERIC 


I  1  ij "j.!^ 

t 

I  T  .  (' .  r  i_;'M  0 

1  '  '•^■_...v-l  

j  A  n  .'V,-.'c^  r  :  _  _  !';__ 

I 

I 

I 

I     ■   _ 

I  lis:: A  Ac..e]H  s  

I  Cues  .  hraof  c.a;_  _ 
'qvc^^.    X^:  1*0   

:an  M-  de  

I'l  e  N  :  1  i; 

I  in-  .22'-^::^  

jr.!,  /;_  0  :V(-oi 

s  k  .1. 1  ,  J„..__ 
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Skill  2  
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Answer:   
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Diagram  Made   

Diagi:am  OK  

Diagram  Xefox  


A.     2-1  -i  AT' 

u.  I  -  :  'i" 
c.        V  4! 


i  ilv 
aL 


-,.erao>-   force  uccoiisnrv   l:o  slop  1200  Ih  c:.v  rc.vi: 


A.  36,C-O0 

i',.  :^2s()00 

C.  3170 

D.  1000 


A  „i.s  „  line  d.lve  , reversing  t,>|  orl^ 

fhc-  ball's  motion.     The  initial  and  tinai  opitu-  u 
re  "OO  ft/.ec  respectively.     If  tl.e  ball  wcigbs  4  c.  and  is 

contact  With  the  bat  for  0.01  seconds,  the  average  i:o..ce 
ey.erted  on  the  ball  is,  in  pounds 


A.  7000 

B.  715 

C.  156 

D.  62. S 
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]]^■■    i  1"  I .  :^ 


j  11)  :■  i         .  1 
I 

13  i  a  r  n m  ?  _  r>o 
Answer:'  D 


SUSaA  Accepts 
!^         ^      .  - 

ll-5.j  

1 

j^.  o.  // 034-00 
Skail  J.  

Aja;swert  C 


DS^^A  Accept 5;  _ 
Ques.  Frooi:ed_^ 

Dtagrarj  Made  _ 
Diagtaui  OK   


lit  I :  •  u ;  I   t.  i :  •  •   r ,  :•  J    t  /. ,  in 


i.r .  i:* J^.J;^;,^i:• 
Dir.  ^^:al■^? 


A  hnltcr  hi.ls  n  l  ine  -J7-Lve  r i.nj;  the  or.i^Mn;il  dirc-ccion 
of  Llic  Ixilj  's  ii;uLii;n.     Ai)  avc:\u:e  foi-ce  or   730  poiiinih;  ncis 
for  O.V.{}2  ^:ecoiv.hi.     The  bn.l.j   v;c\i,i;hs  6       .     If  tiui   iuiJ:i.;i]  i;j>ot-vi 
of   t;l-K-  l>a  i  1.  is  90  tt:/:u>c  I  jikM,  ^;pecd  .ii),   in  i't:/;;ac» 

A,  62,5 

]).  .110 

C,  200 

n.  290 


]10 


ll-5,5    A  bnttcr  hits  a  line  drive  reversing  the  original  direction 
of  thct  ball-s  motion.    An  averac^e  force  of  800  pounds;  is 
exerted  on  the  ball,  and  the  ball  v/eighs  4  oz,     If  tlie  initial 
and  final  speeds  of  the  ball  are  80  ft/sec.  and  120  ft /.see 
respectively  the  time  during  which  the  force  v;as  exerted  vzas , 
in  seconds. 


A. 
B. 
C. 
D. 


6.40  >^  10 


1.95  >'  10 


-3 


1.08  X  10 


-3 


0-39  X  10 


-3 
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jliv^  11-5.5 

I 

DiaA^^rdiTi.? 


no 


DSN  A  Aci  -epci?   


0^ 


B'lagra;?.  Madci_  

Diagram  OK   

■Diagxau!  Xbrox  


11-11.1 


-  .■•'- 


ll-11.3 


KIC 


:;  liMt  r. 


f  --vi  •  .1 ;  .    .      lit.    >''in   i  ^-  i  i  f  Mi.',        '  i  p.' 

li.    :  I  c  .  >    .! !^i^^0  I '0  line':;,     /i.';.- t  ■■^"t  i  m;;  I  I'liion 


i.: 


!  i  (  M  i 


A.         .  ')  i  [,  /  :  c f; 


: ;  (,) :    cunt:.!  f  i,  ri  n; 


.1  i,; 


SkiJJ  ^ 


iwvri.xo::laliy .     Tlie  ^un  Js  fir  Lin;  -^^^^O  roiindts  p^r  nunufc^. 
T!k;  c(;.  l)iiv:d  v.(;:i:Uit-  boar,  j:,nniur,  nincliiru.'  .urn ,  c  Lc »  , 

Is  ^OOO  pounds  <ind  ciftur  12  second:-;        coin.iniKM;^^  ):irlni' 
the  honl:  v/hich  was  initial  >y  oL  rest  has  ci  spood  of  20  lt:/scc 
.LP  oacli  she.1,1  \;ci,Hlis  2  cmucos  and  friction  can  bo  ncn.-;]  ccl-cd 
i:ha  miK-^J-e  f^ueed  of  the  shel.!  is,  in  ft/GCc 

A.  200 
32(0 

C.  2000^ 

D.  32^0 


u)  ;-j  j-.luj:  

'    '     .(I XL. '.ILL, 

Skill  9 


D  .L  a  p,  r  a  in  ? 


A  n  r?  \\'  e  r  :  J.) 


U6NA  Accepts  ^ 
QueSt  Proo£ed__ 


A  machine  gunner  on  the  bow  of  a  boat  initially  at  rejst 
fires  his  gun  horlMutally.    Each  sho31  weii^hs  2  ounces 
and  ]i:.'-s  a  umzzlc  speed  of  3200  ft/sec.     The  combined 
weight  of  the  boat,  gunner,  mcichine  gun,  etc.,  is  2^iOO 
pounds.     After  12  seconds  of  continuous  firing  the  speed 
of  the  boar  is  16.7  ft/sec.    Neglecting  friction  the 
firing  r,at£:  of  ;tlie  gun  is,  in  rounds  per  minute 

A.  SOO'O 

B.  25DQ 

c.  son 

D.  5GS) 


T  .  0.  a  031-00 
Skill  2. 
D  iagr  am?_No 
Answer :  I) 


I 
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USNA  Accepts  _ 

Ques.  Proof ed_- 
QueSo  Xeroxed^ 

Diagram  Made 

Diagram  OK   

Diagram  Xerox_ 


To  NY IT 


inaclii.ij  -  :\un)   rii,^         v/ifH)  i-oiii!:]::.     i;*'^;]  c  o  1.  i  n^;  j'r  i  r  I  i  ^ 

-i>rr  r]  (s.  Ik:. It.  .! : ;    i6.7   Ic/s-t:^     Th«,-  .IdiK^h  of  Uiii  - 

t;!jai:   ihu  ^■■''^-^  i-  li  I"  i.^UiOiis  1  y    i  i  )  t/d    is,  sc'ConJs 


A.  72 


1).  0,7.S 


.1.1-1.1.5      A  niriclKUi^*  [ytinncr  on  \.\\c.  bow  of  a  boal:   f.i        ii.Ls  gun 

houizoiUijlJ.y .     Tiici  i;iiu  1::  i'i  ri.nj^  500  ]-oii;uis  per  ininnLu. 

::;l:o.l  I  v;Lij<2hr.i  2  ounces  niid  lias  a  iiiii     Ic  F;poed  of 
32Q0  fl/i\cic.  The  cci;;;bincd  \vC>j.giiL  of  the  boat,  f^uiinor, 
machine  guiij  ttc:.,   is  20(10  ijoujuLs.  *-'Cl;lng  friciLian 

and  iissiimine  Liie  boat  to  be;  -Jnitiially  at  ]-cst,  xts 
speed  ail:ar  12  riuconu.s  of  continuous  firing  is,  in  ft/scM: 

A.  320 

■     ■  13.  100 

C.  32 

D.  20 


11-15.1"     A  frGii^lil  car  v7cighing  12  tons  rolls  at  3  ft/sec  along  ■ 
a  level  track  and  collides  with  a  car  v;o,i^diing  20  tons, 
standing  at  rest  v^ith  its  brakes  released.     If  the  cars 
couple  together  their  speed  after  the  collision  is,  in 
ft/sec 


A.  1.97. 

B.  1.80 

C.  1.13 

D.  0 
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i  '[' .  i) .  ^'  ^^'-i^-.'^j  . 

2  

I)  .1  a  yj:  am?^   

All  j:v:cr   

On  OS  -  Xer^.X'iui  

I  Diagi  am  M:ia.j  

II)  /^  0:^J;-(}n 

T.Ci,  ^!J)Vz-l^'  

Skill  _2  

])  i  ci^r  am  Jj^g  

Answer  :  ])   
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ID^-  11-35,1  

T  .  0  c  //037-07 

Skill  2 
D  iagr  am?  No 
Answer :  C 


USNA  Accepts 

Ques .  Proof  fid^ 
Ques.  Xeroxed 

Diagram  Made 

Diagram  OK   

Diagram  Xerox 

To  NY  IT 


A. 

{•) 


0 


I.  iiC'    »  '.) 


t. 


S  k  i  J  1  J, 
A  n   v  ^:  V  :  ]) 


ri\.  5  rj/:^t;T   1.0   t:lK:  ri.;;ii{:  t^:.)'!.  i.i  I'oJ-^  wi.  iJ 


)  1  oc,'i;s  ;>  t:  i  ck 


l.o:-v;l:li':r  nrtui:   Liie  colJ  i^:.Lo^  Li\Gir  :vpc  od  .u;; ,  in  m/sc  r 


A , 


3.  33 

9 .  no 

0 .  80 

0 


Skill 


]]-15.^t      On  a  friction:!  ess  horly-onlnl  lahlo.,  n.  A-kr.;  ii-)ss  moving 
at:  5  m/scc  lo  tlie  right:  colljclos  wit:li  a  4~kg  laas.s 
moving  at  3  Tii/sec  to  t:lic.  ieit.     If  l:lic  blocks  slick 
l-.o^-5ethGr  afUC'.r  ihc-  collision  Ulieir  spoed  is,  in  in/sc:c 

A.  0 

B.  1 

C.  ^ 

D.  5 


11);;  il-!5./i 


Skill  2  

Di.ap.r  am?  No 


Ansv;er:  U 


11-15.5      On  a  horizontal  frictionless  table,  a  4-kg  mass  moving  to 
at  A  in/sec  to  the  right  collides  v/ith  a  1-kg  mass  moving 
at  6  m/sec  to  tlie  left.     If  the  blocks  stick  together  after 
the  collision  their  spoed  is,  in  m/sec 


ERIC 


A. 
B. 
C. 

D. 


2.0 
2.5 
4.0 
4.4 
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lY)ii  11-15.5 


T.O,  //  037-07 


Skill  2^  

Diagram?  No 


A  n  s  v;  e  r  :  A 


USNA  Accepts 

Ques ,  Proof ed_^ 
Ques .  Xeroxed^ 

Diagram  Made 


I  1  - 


.1     11'     •    ■  .    >  M  f.-.  '       1  . 

r '  ^ !  I  I  i ' . '  •  ;  i  • ' u '  ■  ■ 
I-.- '  V  )        I ' '    I  ;  t  ■  : 

( !  i  . :  i  <  >;!    !     ^  ' 
'l-S  .  'V.i 

J),  -6.^1!) 


t  I  M ;  I  i  /  : . .  ,  I ,  )  ■  1  rr 
\:  i  ill  :i  :■  I 

I-  i  i'll  I    /;  I. 


1,  ■,    '  ...    II;.'    !  I  :  ,1,  i  h-;r 
;  ■    ■  ■ , 't.  M  •<  I    ( t  I     ; :    ,  : .     r  (  , 


i  n  1-    (  1;^    i  '>.]  lis! 


!;]•'(.]. J.  ^ 

A  r.  i  •   i.'  I' :      ' ' 


Ov:,' r..  Pro 


}'\-]'d.2     A  slccJ  or  in;iss   (n:,),  irnvinj;  In  {Aw.  rj[;liL  nlunc 

n  ii(n';i.::')nt,,il.   C  ri  <•  t:  Lou  L  or.^;  i'lij-f.'ico  aL:  .'i  :'jn\'d  of  8  lii/.'UC, 
culliilcii  liuad-c.ri  v/i.Lli  a  sLi:.:!    1ki  1 1   of   :3-l;s,  5Ma^.^;   (in.,)  :;!ovi.iu; 
l:o  rhu  Icfl.  al  A  t^vsoc.     Afl.cM*   Ihc  collision  nij    is  ii^aviiij; 
t,o  t.iia  :ix:it  at  G.A  ni/sec.     Aj-.i;in'ii       the  collision  to  lu- 
porfoc'.l.ly  c?l.unL:ic,   tUo.  vgIoc1(;.v  cA  in,,  aflLT  llic  col.  1  L ^: i  un 
is  J  ill  in/ sec 


A. 


1-13.6 
i-5 . 60 


11-18.3 


C.  +5.07 

D.  -2.93 


A  sLeel  ball  of  mas^s  (uuj  ^  moving?,  to  the  rip,hL  along  a 

horizontal  f r Ictionler.s  surface  at  a  spoocl  of  8m/sec,  collides 
head-on  with  a  steal  ball  of  1-kg  niar.s  (ir.J  moving  to  the  left 
at  3  ni/sec.     After  the  collision        is  moving  to  the  r±o]ii  at 
3.6  m/e^ac.     Assigning  the  collision  to  be  perfectly  elastic,  the 
velocity  o£        aifter  the  collision  is,  in  m/scc 

A.  +20.6 

B.  +14.6 

C.  +7.85 

D.  +4.23 
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An£U7er:  \) 


USNA  AccoyrLs   ^ 
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TD^  11-18.3  
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Answer  :  }i_ 
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Diagram  OK   


I!  i;.. 


12-1 A 


( 


ERIC 


.'i   1 1( » I  i  ,  '  i  ;, . )  I    1  I'  I  1  I. 

M  i      .  i  \  ..M 

ii.'j','  '  n;     I  1  ;i.  I 1  I 

i  j:  II.'  .V  t  :  I  i  >   I  Im  •  i" 


i   i  /;; .      .      ,'  M  r  J-    I  1  r  '    1  'J  1  1  i  ; .  i  u; ) 
(.    . .  I     )  A  .  f)  i M'  ,      A:;;       i  iij-    I  It^' 

t      I  i        i  (  .li    I  ,j    iM'  1  l,      I  I  ,     t:  1  .r;  !  i  r  ,     1  iu'    Vi  ■  l;w  _i  I  y_   uJ     li:  ^ 

l\  \  \  y  \-    111.'    cw  i  !  i  ;;  i  I  '!i    !,. :  ,     In    'Wi  \  A-c 

A.  i-VAl") 

C.  .  J.O 

D.  1'3,G() 


Ail       1  :  1.' 


a  lior.i  r:on  C'vl.  f  ri  cL.]A)a  1  csr;  jjurfafi'  at  a  sr>c:uJ  of  6  iii/5ujr- 
(•o.l.J.J.clcs  iicad-on  v/xLli  a  stocj  ba.l.l   oi'  :^~k^;  i^iaj;s  {\\\,) 
moving  to  Lhu  J.efL  al:      rii/f:;oc.     Arter  i.lio  co J I  is  i.un , 
ifij  is  iiiov  i.iij,;  to  Lhe  lofl   aL  2  lu/sfic.    'AHSuniliig  the  col  Lilian 
Lo  be  perfucfJ.y  c].aGl:.lc,  Llie  veloci t.y  of        aflar  t.he 
coll.iii.Lon       ,  in  m/sec 

A.  +16 

B.  -KIO 

C.  H-8 


111  a  oiie~dinu?.n.c^ional  t^lnatic  collision  between  two  ohjcicts, 
mass        i*J^  initially  aL  rciBt  and  mass        liar-  a  velocity  of 
5.0  lu/.sec.     If  nij  «  1112  what  is  tlie  v* 
collision? 


ui..::a 

A.  . ^•i>.-. 

'\ ■"  :  'a.  d 

irj  ■>;;; 

T>  .    ■■    >  . 

iv  .!  i  ; , 

To  ^ 

To  C. 

Ou  C 

,1 1-18,5 

S  ]:  1  ].  .1  ^_2_  

])  ■].  a^^  r  aii^?_No 
C 


Ansv;Gr  : 
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.••II'""    lAir   ro  1  j  i  ,  i  u      .is      .  i)        .•■     i    V, !  j'l  i 


12-1.5 


1  n  •  I  I ) i  ic- c]  i  111 .  II  s  j  Cm  < :!  ]   v  ■  ^ :  i   i.  \  ^ 
iiinf.;s  in  j       G  ki;  l\as         i  n  i  u  i ; 
liK,  1^.:  i )) i i:;i.a  [  ]  y  ^il  I 


ccvl  .l.i     oil  h/t,.  t:\'.'c-(-:ri   I  lm  ec  I:  ^; 

L  vclocily  of  o.O  m/s^'c  '.-.-hijc; 

The  fjir:!  volcaiiiy  in^  is 
of  iiu? 


12-1.  ^      In  a  onG-cliiucnrjional  elastic  colJ.lGlon  ljotv;een  l:v/o  objecCs, 


luafj.s  m     is  initially  at  reut*..     If  u   -       m/sGC  and  m 
?.  I  : 

v/liat  is  tlie  linal  velocity  ol:  ui^? 


In  a  onG-dimp.nsional  elo.stic  collision  between  tv?o  objects, 
mass  m    =  2  kg  lias  an  initial  velocity  of  12  m/sec  and  mass 

-  4^kg  lias  an  initial  velocity  of  6  m/sec  in  the  same 
direction.     What  is  the  velocity  of  ni^  after  the  collision? 


Skin  
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A n s v7 e r  :    -8  m/sc^c 
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ii.o.  //■  j037-np^  

j 

1  Skill  Racing  j)..^ 
I  Diagri^.m? 


ERLC 


t  122 


jUS^;^i\  Acceprs  ; 

iQues..  Xeroxed  


t!  , 


u^::A 

Di. 


Nvi  ]  ,   Fail  1970 


.2-6.2 


i  I 
1  > 

u  I 


J  :;ni  bullet  traveling  ljor,L:<on trill; 

.  a  1.5  k^:  block  siiGpended  Iroin 
,  :1  point  V7it]i  a  !).0  meter  raass- 
.ue::tonbible.  cord.     The  bullet 
:y.  imbedded  in  the  block  and  the 
;  risei^  a  height  li  =  2.0  nieter;^, 

the  Hipco-d  of  the  bullet,  Ui, 
ji:jt  prior  to  striking  the  block. 
(Neglect  air  resistance) 


B. 
C. 


955  ra/sec 
577  m/sGc 
318  m/sec 
36.  5  i?i/sec 


i 

i  T  ,  0 

Sk3 

A  n  s 


22:i6^2  

\^  037-00 
1  _2  

[  \  am?  _v  a? 

•  c  r  :  C 
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NYiT,  Fall  1970 


.Lt:]:;:.i.!i^ 
■I'.it.  !    i::  ; 

1.12  fH". 

o.v  : 


2,33  oi 


■  Li  r--  s-i  :.r  r 


1 ;  - : 


.1 


10  yi  -^1  


NVIT,  Fail  1970 


12-6. A 


a 


"•1 


A  ,2-lb  ball  of  puLty  LVcivc^ling 
l)'.,:ri/:ont:ally  with  a  .speed  of  10  fL/scc: 
strikes  a  5  lb.  block  suspended  froui  :! 
fixed  point:  v;i1:li  a.  10  ft  inaf^siess, 
IncxtensiblG  cord.     If  the  putty  stic];H 
and  remains  stuck  to  tlie  block,  now 
\\hj,h  does  ti)C  block  ri5:c?  (Neglect 
air  resistance. ) 


A. 
C. 


1.64  ft 

.625  ft 

.447  ft 

.128  ft 


Skill 


Answer 
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To  G.r:'i]p:::ter  

OH  u:::i;]r.i::.ar  
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MIT,  F.ail  1970 


C  t  /  J?  c.{_ 
it/lie. 


To 


13-1.1 


/in  ej 


:  iron 


])rot:ua  of  iii;> 
radliuj  oi'  J  . 
0.C  tlic?  prot:;-,-;  on 
cons  La  at:  is  G-G7 


■■^  kij,  in  - 
a.  ii;  til  '  ;:r:iv. 
The  u:i  !.v.-'i::;.. 


ii  io::. 
o  r;!\ 


1.;-  !  /I 


no 


13-1.2 


ERIC 


An  electron  of  .-ass  9-1  >;,10"^t  k^^r^^^olves  a 

proton,  of  nar^G  r.i,.^  -  1.7  ^  1^'        ^^t,  -^i^ 
gravitational  loirca  of  atuc  r-oton  on  tlie     lectron  i:- 
2.1  X  10-^^^  nt.     Whal  ^  u^^^  radius  cf  ox-Iu  of  th.  -lectron? ^ 
The  universal  graviratic^.  J  constaat  xa  6/07  x  10  ^  "  at  m'/H' 
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3-1.2 


:'0''  _u41rD0  

sic^ii^  

Disyi^  -   

Ans: 


•L.;l-':l  ■ 


'   10'  h;:  in  i  i: 
:•,        i.  olliOi  i:;.^ 
'M-avit;::i:  i  oiui  J. 

or  (j.d/  .10"^  III  the  Vi)  V/  ?,a^;s.  Wii:!!.  x\n'.  ra,l 
orb.il  rlie  1.;.  i::.i^:::7  The  uni  vor;-:^!  ;:iav  i  t  a  o:vi  1 
i :;  6.67  10 


13-]./?         A  T^;::*:^  ol    10  1:^:  revolves  ^ih.nf  i.;a^ 

til'!  11. '  ••-•:*/:«.•.  Ti! 

.  ■/ 


i  3  -j  .  •"; 


1 3  -  3. .  5        10  a  5    A  ."i  s  :i.  n  o  r  b  i  t .  a  h  out  mass  ] '  m  ii    \\\ t.\  s  A  e  :•:  e.  r  t  s  a 

gravlfafioaal  io3:ce  of  20  nt  on  ni^is.s  Mns.':es  A  and  ii 

isolal:t'd  i'roui  ail  other . masses  in  the.  universe.     If  the 
radiiLs  01  orbi.t:  is  doubled,  vhc^t  v;ill  be  the  gravitatiior 
force  of  ma'ss  A  on  mass  B? 


i:3-A.i 


ERIC 


A  cej*(:ain  planet  has  a  mass  of  3.6  x  10"^     kg  and  a  radiii::  of 
9.0  >^  10^  meters,     A  satellite  in  circular  orbit  about  tiie 
planet  has  a  period  of  3.63  '<  10^  seconds.-    V/hat  is  the 
radius  of  the  i:a-tellite^  s  orbit?    The  universal  gravitati.on,ai 
constant  is  , 6,67      10""^^  nt  m^/kg". 
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ro--    OA  1-00 


Oiagi;  am'?  _  no 
Atih::   9.3  x  lu 


|UtJNA  Accepts 
;C>ueiJ.   Proceed  r.j 


I 


A  satellite  in  civ  :u.lnr  orbit  anniit  a  pl-iL^^c  at:  a  helglit 
of  3  >'  IC^  r   .-i'ove  tt.'.:  5iiivracO'  of  pi.  -^l  L.     TliC  period 

(time  for  cii-::  conr^lara  orbit)  :1s  3.63  >•  TO'  s^.■^:o^ds  aiid  ^lli- 
radius  of  t:a:  pi:-  01.  9.0  '<  10^  m.  Wh.  .  fj  rhe  ^raviL:.i! 
acc\eleratjc;.  .  »  :l  Lhc  i?;\irfacv\  of  ilio  i:..ii:"'LV  TIil:  uaivcrs 
gravLtaticr.   _  coiv « L.uiil:  is  6.6/  >•  JO  '  ^'  • 


96  m/. 


13-4.5        A  .satellite  'If  in  circular  orbit  .'iboat  a  r  ^un-j:'!:  vyliicb  has  a 

mass  of  3.6  IIG)*" kg.  The  tinic  rcquireii  'r'^>  make  one  tj;,-;  13-4.5 
complete  orb  i: is  3.  63  ^  10"^  sec^     V/Iiat  ifr-   ftlic::  speed  of  ulie 

satellite?    The  universal  gravitational  csssiziltant  d.s  Y--  04]--00 

6.67  X  ro-^i  .ji:  R^kg^-.  ^"'"^ 

■SA-.ii     ?•  1 


O  '      t  127 

ERIC 


[ 

11.^1  -  10^  nu- 


ll 


lib;"'  '  .Accept. 


I 

I 


{: 


Trt: 


^t;-\.     Tor  i:.. 


'       ..04: -00 


1,-  . 


EKLC 


11  rue  xx^ 


•-in^'  v-nivi.at:ioTi  the  syni^-^'a.  m,  stonds-  for 


Fal. 


..OAB.riiO  

Di  aij.i:aiVj?  nt 

Ans:  Trui:!  


i 

i 


b.il:       .  .  ) 

A.  •  .69 

I),  .00 

C.  -V  .31 

I).  L'  . 


ERIC 


A  s  s  I? 

po:  .; 

its 

abo;; 

'  h:is  a:- 

488 . 

'  .   Ill  on 

in 

a  ''r^ 

A, 

B. 

C. 

^90.00 

■■'tl-  sphor.'.ca^  Kartii  of  ■  :diut^  (j.T'  >•  10'  -  i;  Ll 
gii     oth  iH';.'^s,  arid  villi       perliul  oi    ri'\^i'^1 -I  i  ■ 


-  f..H  iiV:-^e.c^  and  ttb.': 


vc:.i!--iLiTii^;       be  done 
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C 


Diairam   

Dicuaani  'Oil 


j-. - 


EKLC 


iLs  nx-is  i:iH-oui:]5  i)oi:']i  p^l.ivs  and  wl;";  a  porv^^C.  c:'  i^:volur:Fon 
about  tlsii:  a:a.s  of  cG^'i'iO  ficiconds.     Ii  an  ^L--:^:  i-i:-  wei^;!!;:. 
781.30  lit  on  the  equator ,  iiis  v.-eigln-  on  ulLher  poiv  woulu  be, 
in  nt 

(Assii-iu       to  be  9.3  .  /:,-.;h/^      k1   .i.c  ■vei^viiiu^  -^-^        dene  Xv^irii 
a  "lua^^i;  Less''  spring  b:ila:i:c.' ,  ) 

A.  7 Hd. 70 
H.  78^.0'0 

D.     77S.60  • 
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i;C>ies.  Proo/i^d  ^  

ii'Diagram  K:uU'  ^ 

rniagraiu  Oi:   


Ic  :^Yir  

To  CJonjpu r(.'T' 
C^K  Con'.pater 

Answer  Record   I 

NVFi:,  Fail  1 


)  2  !ig 


Massc^s  ;n^,  m^.,  m.^  and  m^^  arc  located 
at:  the  coruc^rs  of  a  rectanj/^le  as  sbov;n. 
The  j-rcivitntional  fields  stirciiguh  (y) 
at  point  P  is 

A.  A  vector  directed  toward 

B.  A  vector  directed  toward  1113 

C.  A  vector  directed  toward  m,^ 
Zero 


D  i  n.  n  r  a  in  ?  _J)  Vj^i 
Ann  v;  o  r  :  


USNA  Acc.?.pt3   

Queo,  Proof ed^_' 
Ques .  Xaro:irjd  

Dinp,rr^  Iridn   

To  NY IX   

To  Cor.nuCor   

OK  Coi^putcir  

Aniiv/Oit  UecorJ_ 
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NYIX,  Fall  1570 


i 


I  To  aV:  : 

jOK  Cor.-.V'LUe:- 


13-13.3 


ERLC 


n 


rn.,^  Ik 


Tliroo,  nuTSsos  i:;^  ,  r.i^  aiKl 
r)„   nrc  located  /n:  the 
vt'.rt.Lccs  of  :in  cqiif  lal-.  i'^: 
irlaaK^-^        ^^liuivn  in  llio 
fiC'^u-e.  "  The  ^ravUati.oiic.; 
f iel  d  s  LrcM-tgib  (y)  a  t 
Point:  P  is 


A.  A  vector  directed  tov/ard  nij 

B.  A  vcclior  directed  tov/ard 

C.  A  vector  directed  toward 

D.  Zero 


t  132 


TOv  

Diaf-r.'^.? 


Aris : 


A 


IJSNA  A', 

Ques,  ProojL'ed  

Ques.  Xcva:^-d3 

DiagraTii 

Dica^r  am  OK    

Diai^ravi^  Xcrcx 

To  NY IT 

To  Con:puc:er  

OK  Compu'Lcr 

Ansv/er  Kvioord  

NYIT,  FaLJ  1970 


/  1 


15.5 


C,  A  vecl:or  'JJ::Lv:?ea  Xxr^.'\<\  ii; 

D.  Zero 


■  locaLed  at:   lihe  vertices  of  an 
equi  late.rrLl   trianglcd  as  shov.Mi  in 
the  fi^iure.-    The  gravitational 
field  strength  (y)  ^^'^  point  P  is 


A.  Zero 

B.  A  vector  directed  toward  nig 

C.  A  vector  directed  away  from  in^ 

D.  A  vector  directed  avjny  from  m^^ 


■z:.^'.     ._■ :  .u     .  .         -r. :. 


j  Dil:^:, 'i;  : 

To 


To  C 1. M  cr  _ 
OK  Co:;Mii;l:/r 

Answcrr  M  }^.  .mj:u  

NYli,  Fall 

IDi^  rM-^^5  ■- 

TO?^  [UilS}}!  

Diagrara?  yes^ 
Ans:  C 


USN;\  Accepts 
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Ques-  P-ocfed_^';V 
Ques.  Xeroxed  

Diagram  Mada  

Diagram  OK   

Diagraii:  Xerox 

To  NYIT 


To  Computer   

OK  Computer   

Ansv/er  Record  

NYIT,  Fall  1970 


c  : 


Que-:. .  «0a  _ 
Di--^;:;r.::  QIC  ^ 

To  WilX   

To  Cu;.  ^niii  -^r  _ 


NYn\  r.'vll  1970 


'  ERIC 


ConsJacr      splu^v^^  of  radius  ):  ancl   rolal  hav.in- 
viiiituriii      ii:..Ll:v.     Tho  -ravi  CarJ  onnl  n(-ld  :W:nM)g(.h  (y) 
a  dislnncu  r  Iroiu  tlu:  conLar  of  the  npherc  siich  thai 
r  >  R  is 

A.  Y 


C.  Y 

D.  Y  = 


Gil 
'k2 


J.-v-.l-^-'-.- 


loL- U.  2 


c 


jU:>:'iA  Acc.^^iM.  :   

!  D.uTf',rain   

l)ii:-ram  l.M;   

To  v:yi  r  ^  


13-:i9.4        Consider  a  splierc-  of  rndiu..  U  and  liolal  masr^  M,  hnvin^ 

a  dl-i-.M-JCU  r  fron)  ihe  canLur  oi:  l!ic  spiior.;  such  l.iial 
r  >  K  is 


A. 
B. 

C. 
D. 


R3 


GM 


Y 

Y  0 

GM 


iO.vJ,  .^..:.w:.-.i 

iDlao  :"--d.i 

t 

i 

! 

!Ao;i:  0_  

I 


13-19.5 


Con!;icle,r  a  sphore  of  radius  R  and  fotal  mass  M,  havina 
uniform  density.  The  gravitational  field  strength  y) 
T  distanre  r  from  the  center  of  the  sphere  «ud>  tliaL 


r  > 

P.  is 

A. 

Y  =  0 

B. 

Y  =  - 

GM/r 

C. 

Y  =  - 

CM 

1). 

Y  ;r.  - 

r 

t  .135 


ro-'.' OUtPP  

:^lc;ll_2._  '^^^^ 
DiagL'.iiii?  Mo 

A^i^  •  


UiiNf\  Accepts 
Ques.  Prooi-cul_ 


•  .  :  i:  '  ■■■  :  ..■ 


S  U  M 


r 


.1  i.'.;'  '.-  ri  :i 


G:;  /  .    ^     r  •  "i  ■ 


'  Sfll 


1    Vi\  I  sc^ 


I:  A;:  'I  !  ! 

■-Cr)  

1 


X 


orti 


— ■  :)  • 

A/.  G  O  N 


Sl:J.i:i   

D  :i.::-v 


Diap;ra;]  Made: 
Diagx:.n'j  OK   


Dia^;*''?'^!  Xf^rox  

To  MYIT   1.. 


To  Compuucr   

OK  Coi:i;Ait'-r  

Ansv7er  Re  ecu; d  

N^IT,  Veil  1970 


14-1.2 


Refer  bo  the  (Kujgrrjm  and  assnnie  t-_hal:  the  Earthy   sun  and  inoon 
are  stcirionary.     The  work  required  l.o  bring  a  space  ship  oC 
m-.e-s  m  fron^  influily  to  the  pos:i.t:ion  V   (halfv^riy  bctv/oen  the 
Eai:l:h  and  moon)  is: 


EKLC 


-Gin 


True 


2K 


■sp 
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False 


MOON 


em 


Skill  _i  


D  i  a  g  r  a  m  ?  vc^^i 

A n s V7 e. r  :  ^  True 


USMA  Accepts.  

Qucs .  P^roofcdjw;/^ 
QueSo  Xeroxed__  

Diagram  Made   

Dingram  OK   

Diagrc?.m  Xerox  


To  Nl'IT  

To  Contputer 
OK  Covaput:er 


Answer  Record^ 


NYIT,  Fall  1970 


i 


AAOON 


e  III 


I 


i  ;;-^:^:o:;:,  d  

!  D;i  Made  

i  D:i.o^;\  OK   

i  ]j  i  .i;:^,;  .jLii  Aer:^>:  

;Tr.   

;  I;  L':ii!purc^r  

i  0I\  Ccmpu;  *^'  -  


An:7  ;v.::r  Re, ':rd 

t 


RofG):  Uo  the  dingram  and  assume  lliai:  tlie  Eart:]!,  sun,  and  moon 
are  f;;tai:ionary .     The  work  rcquirod  t:o  brini;  a  .spaceslrLp  of  mass 
in  Iroin  inj:lnit:y  to  t:he  position  P   (halfway  bef:v7een  tha  Eartli  and 
moon)  is : 


-Gin 


True 


M 


-  eni 


False 


I.e.   ^1:^H;;09_ 

Skill  Rating 
Di.:i[-p.  am?   V^I^^ 


An  5 V;  ex  :  _i:.nl;XL 


EARTH 
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MOON 


em 


USNA  Accepcs   

Ques ,  rrocf ed 
Ques.  Xetoi^ed  

Diagiram  l-fade  

Diasr<T;ri  OK  -^^ 

Diagram  Xero:-:^^  


To  NYU  

To  Ccmpuler^ 
OK  Ccmputcr^^ 


Answer  Record 


iNYlT: 


Fall  1970 


/    ;  I 


!  J 


SUN 


s  m 


i;;  /.mil 

-0 


en 


 y.. 

MCiON 


I  Que-.        Cv".  : 
1  Qu:;-:  ::::o:-.v;i.i  

!  Dj.,.;V  '   

ini  -  OK 

Dicx{.  i  ;>;n  Xerox 


I 

jIsYi'i,  Fall  :y70 


1/i-G.l        The.  crravitafional  poUentiial  at  the  point:  P  (lui.lfv/ay  between 
the  KarL-b  and  moon)  ir,: 


Tirue 


SUN 


ERIC 


t;  .1.38 


False 


EARTH 


P 


em 


MOON 


""04  a- 00 


Skill.  1 


I)  iap,ram?  Vcs 


Ansv;er  :  False 


USNA  Accepts   

QuaSt  Proofed 
Qucs  *  Xeroxed  

Dlagra^'i  Made  _ 

Diagram  OK   

Diagram  Xerox  


To  NY  IT  

To  Conipuf.er 
OK  Computer 


Answer  Record  ^ 
NYIT,  Fall  1970 


5  U  M 

I 

J 


r.  ,v  I 


MO' 


Diagrnia  Ilada 
Oi  aeram  OK 


To  NYU 


To  Coiv.puLcr  

OK  CuiDpuliv-ii  

Any './or  Record  

NY  IT,  Fail  1970 


1^  -G.3- 


T'ne  grsvital:.Lonal  pui. 
tiic  Eai  th  and  moon)  i 


at  the  roJ.nl:  F   (hc0..n\-:ay  botweoi 


True 


/ 


V 


ERIC 


False 


EARTH 


ern 


MOO  N 
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Skill       1    .  , 


Diagram?  Ves^ 


Answer :  '^^^ 


USNA  AccGptr.  

Ques.  Proofed  .!>'// 
QueG  .  Xeroxed  ^ 

Diagrani  Made  

Diai:5ram  OK  


Diagram  Xerox^ 
To  NY IT   


To  Computer   

OK  Computer  _ 

Ausv;er  Record^^ 


NYXT,  Fall  1970 


} 


sun 


\ 


•sp 




AAOON 


UC.:-v   

D.i:.--rai..:  OK   

'To  I^YIT  

;To  Ccimnut::;;!: 


An*w!^r'  Record  

K^iT,  Fall  1970 


14-6.5 


The  gravi.tal-. j.onal  potential  at  tlie  poj.ni:  P  (lialfv?ay  ■•■:.Lv/;uin 
the  E  a  ]M:  h  a  a  d  in  o  o  1 1 )  i  «  ; 


Trim 


SUN 


V 


ERIC 


^ap      ^"em  i"&in 


EARTH 


'sp 


- — (>. — 
MOON 


Fal:;e 


ern 


Skill 


D  1.1  :::r  am?  Y(?ci 


USNA  Accepts   

Que:-3 .  Prbofccl  o/'};^ 
Quec,  Xeroxed^^  

Diaijram  Hadc^   

Diagram  OK   

Diagram  Xerox  


To  NYIT  

To  Computer   

OfrC  Computar 

AuGv^er  Ilecord 


MYIT,  Fall  1970 


( 


■I  ! 


1."  LI  C 


^\  i 


/•A  O  -J  S  M 


tA  a 


! 
) 


ni 


Suppose  thai:  tlie  Earth-iuocji}  fp/stom  .shown  in  the  di:igrai!i  is 
sLaClonary  and  isolaCed  from  the  resL  of  the  unlverf^c;,  and 
that  Lhe  j'^ravi taUionai  fi.tvld  aL  tha  ijoinl:  P  is  zc-.ro.  In 
urdc-ii:  l:o  he  "captured'*  ai:  poinu  P,  a  rocket,  aimed  d.iractly 
at  the.  inoun  v:ould  have  to  leave  tha  iCarl'hVs  .'surface  v:ith 
tlie  speed: 


2a 


d-x 


True 


False 


P 

o  - 


© 


MOON  ■ 
M  o  s.  s  -  M 


EARTi! 
M  a  s  s  =  M , 


Arc.  _ 

Dia^rai.! 

To  NYli   

To  Co. 'f  ill'';  r 
OH  Co:;-..ul:..ic 


Anr.v.'cr  lUK.ord^  _ 
NYIT,  Fall  1970 

I'^^'lil^:!  

s^-^.ii  ^  

I\la-rarri?  ''^^ 


Answer 


r  aj  Si^ 


U5HA  Accrrpf.s  

QuGS.  Xercn-ifiJ  

Diagravn  Hade  ^  

Diagra^ii  0:>1  

Diagsraiii  Xero::  _ 


To  NYIT   ; 

To  Conrpulici:   

OK  CoLq>uc:or  

Ansv;er  Rcicord  

HYIT,  Fall  1970 


ERIC 


Mass  ^-  M 


EART  H 


L. :  \  i 


Que..;.  -^'jO'.  ^. 

Dia[/,r:':*.i  OIC   

Diar^i'^^a  XdiC:::  

To  NVJT 


To  Co::yUuf"ii:  

OK  CoMpuuCit  

An  s  /  d  r  R c  o  r   " 

K'YIT,  Fall  1970 


f>uppi>'sc  tlir:!:  tl)0.  IZnrlli-i.ioon  r^Yslo^:l  .sluiv/n  in  the  d  i;ii;r.-ini  is 
Gl:ai:iaiiary  ■ .  id ..i:;«.;latcd  from  l:hu  ri,.;t  cn   lIu'  universe,  imJ 
LIi^jL  tlif^  o^7-::v  ;.t:aLioiu:il     fic:ld  at  tlu:  point:  T  is  zero.  in 
order  to  be  '\:ap£:iir cd"  at:  pcinl:        a  rc^AktM:  a:iined  dircol.  i> 
iyl  tlie  n"ioo:i  -jovI/.  have  to  Icuave  the.  I^arth's  yurfacci  v;.i  :  liir- 
spet=d  • 


d-Re      d-x      Rl!       x  . 


True 


Falso 


d  - 


P 


EARTH 
Moss  •  =  M  G 


MOON 
M  a  s  s  ^  M 


Shill 


Ansv:?cr  ; 


Fal^u 


USNA  AccapUG   

Ques .  Proof  ad^.jr// 
Quco ,  Xero::v::d  

Diagrai;!  Hade  

Dia^'^rani  OK  

Diagra!i\  Xerox  


To  NYIT   

To  Co'^apiiter 
OK  Co:uputt:r 

Anj.5wer  Record^ 


NYIT,  Fall  1970 


i  /■ 


.V.  C)  O  H 


•AC!  s  b  ■■■  M  , 


.M, 


:i/i-.17,.  1. 


Ac.  ■■...':!.'it  .■■ll:it-,-  above  Lbe  i.li '  surfoce.  :-' tlio  OBcnrji- 
voli; j-ity  (."iji-'  )  Iroai  tlic;  KarLl;  L^qual  l:o  'S  i:;:i/,:'-c?  (Tm' 
tlie  Eau'-'n'r.  r.:;.iu3  as  G-iOO  km  aiifl  its  inlss  a:-;  6 


10-= hi- J 


At  vlmt  altituae  above  the  Earth's  surface  is  the  escape 
velocity  (speed)   from  the  Kartb  equal  to  11  kin/sec?  (lake 
the  Earth's  radius  as  6,A0O  km  and  its  mass  as  6      10  kg; 


'.J  . , 


To  nYTl   

To  Co;,;;.-\'. I. i.rr 

Oil  Cu.vr  'A tor  ~  

An.".^.  :\-y.cQvd  

IVilT;  :  ;.ll  l'J?0 


Skill  2 


Dia;rr;:'m?  i'*^ 


Answer:  CIDO 


Skill   

Dia8rau>.?_No_ 


Answer  :  210_'Km_ 


t  1^3 


USNA  AccepCK   


Quas*  Xeroxed  


I/h-IA.'^      AI.  vlvit  all'.'iLudo  alcove  the.  Eiirl:h's  r,in"[:'jc-e  is  rhe  cscnp- 
velocity   (:";pcod)   i'rn^n  l.ii-  l\nrf.b  f^tinnl    rc^  7  kiri/socV     ( i 
tho  J^orUh'ji  j.\']clius  arj  (>,/fOO  km,   j.ls  mas..         (t.  >'  iO'''k^^.j 


(Take  the  rartih's  radius  as  6,/iOO  km  and  its  vzrs^as 
6  X  10^*^  kg).     V?hat:  is  the  escape  velocity  (i^v.oci,:)  from  t:he 
Earth  at  nu  altitude  of.  1 , 600  km  above  the  Earth's  surface? 
(Give  aiisv;cr  in  lau/stHLcO 


.)(  


■r  :  9,900 


D  C  S  <!  V  ^\  C  C  k  :  U  C  S 


fhiPR  .  Proof 


//  0^3-07 
Skill  2 


Diacram? 


Answer  :  -^0  ^^"-Z 
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USIJA  Accepts 


Proofed  vVj 
Xeroxed 


Ques 
Ques 

Diagram  Hade 

Diagrarii  OK   

Diagram  Xerox 


To.KYIT  

To  Coraputer 


V     ■!!  1'. 


I..  .  ] 


/■'  ri.-; :        T  j-iu' 


I 


19-1. 


19-1.3 


ERIC 


Thu  pr^;:.  D )'  an  (' 1      l.r  i         i!o]"i.:o  s  Lj-iiJ  t  J  cs  an    i  i:;b;:  1  ancf^ 


True 


]-nJ  se 


H)^-  oA^^s  oo 

An  -:  :     yc\  l.so 


Thd^  electrical  force  batween.a  positive  and  a  uer.ative  cliarg 
is  a  i'orce  of  atcraction. 


C  I 


True 


False. 


^"^^■'•■^  True 


I'SN'A  Accepri' 
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Cj  u  e  s  ,  P  V  o  0  f  e d  -V//^ 
Qjjes.  Xeroxed  

Diiagran:  Mad.:-t___ 
Diagram  OF.  _ 
Diagran^  Xc-:rc::.  

To  MY IT   

■OR  Coi:ipul;c! 

.Answer  Uacorci  

NVIT,  Fall  1970 


.  [ 


.19-l.:i 


ERIC 


Tin::  olccCrJcvil  iorcn  bolwc<.:!'i  lvc  JJiu'  ciiar.^;o:;  i'a  :\  (ovro. 
oi.  au  irnc  Lion  . 


True 


19-2.1        Wliich  of  tlie  follov;ing  cliarges  could  a  partLcjo  liavti? 


A. 

2. 

4 

X 

10" 

1  9 

coul 

B. 

4. 

0 

X 

10" 

1  9 

coul 

C. 

5. 

6 

X 

10" 

1  9 

coul 

D. 

6. 

4 

X 

10- 

1  9 

coul 

7. 

2 

X 

10" 

1  9 

coul 

t  1/(6 


.t:     r.  J.-,  •  •.  __  r.\  r  -      r..  ri         . . 




''^-_..c^.^/::.?.9,.„. 
S!- i.l.i  p      'i  ypv  

Dxai^i  an.?  no 


USKA  Acc 


ID//     19-2. 1  

Skill_/_  Tyi>-^ 

Diagrain?   _no 

Ans :      1)  . 


USNA  Accepts 

Ques.  Proo-CGc J^' 
Ques.  Xero.veu  

Diagram  Made  

Diagram  OK   

Diagram  Xercx 

To  NY IT 


19-2.3 


19- 2.  A 


ERIC 


C  .     J  .  6 


''J 


A^^--  JL^  


: ; =. :..     ;  -  *■ 


The  abs^oJiiLc  value  of  the  clmrt^o  nn  a  paLiclc  wliich  conl-.-;ins 
eight  elncLironrj  nnd  ten  p7roton:j  ir. 


A  particlo  luiving  a  charge  v/ith  a  magnitude  of  8.0  10" 
coul  must  have 

A«     fifty  excess  protons 

B.  fifty  excess  electrons 

C.  fifty  excess  neutrons 

D,  fifty  excess  protons  or  fifty 
■   excess  electrons 

E,  fifty  excess  protons  and  fifty 
excess  electrons 


1  8 


■r^x  14  7 


Diar;rai-i  M.-jda  

i>  rw 


A. 

12.8  X  icr'^^  coul 

■  -'■ 

B. 

16.0  X  10"" ^'-^  coul 

Skill    /    Typ-  J 

3.2  '<  10-^^  coul 

Di&p.rarp.?       no  ■ 

D. 

28. S  X  10*"^'"^  coul 

Ans : 

8.0      10"^^  coul 

USKA  Accepts 


Ques .  Pr 00 'ced  ,')\^^ 
ID//  19-2.  A   

Skill_j/_  Tyu-?._ 

Diagram?   ^iio^  

Ans  :  D  


USNA  Accepts 


Ques.  l^^ooiedM^^ 


1  '  ■■■■ 


i 


I 


i;'.:   i'l  .1 ;  ;  ♦  (.•!! 


J  \r  '  ■'       Ml  I  , 


'iiK'  f.;  i  '  • ,' 1  :  •  ii      ;     <  t.  i  i  t  •  r    i;;   '3..'    '    Id   '  "' 


19-5.3        An  idcn.'^   IVii^ulAf  or  :i  s  mui  v/li:icli  h:\r.  an  alMin/Jance  oj  free 
oloctrori!; . 


True 


19-5,2       In  an  ideal  insulat:or,  it  is  the  positive  charge  which  moves, 


True 


False 


(J 

i  ERIC 


L  1^1 8 


I  '  ,  -  .  •  . 

! 

I  S  !'.  L  I.  '  ' 

i..  ..' 

I 

1 


i . 
j.i  :       -"1.  \).{ 

in?^  1  

Si:  i.ll_^__^  lyp-  

Diat^tar:;?  no 
Ac-;:   

lie) MA  Accepi.r, 

1  D//  19'-5_.2  ^ 

TO^^  ^Jj£.r.o.Q  

Skill  o  ^  T>'p-__  

Diagram?  no^  i 

Ans  :     False  ; 

i 

'i 

USNA  Accepl::i  ;  j 


Klt.-rLi  ic  c]:.'ir;-.;ci::i  nre  noL  free  to  move  Lhrougii  LIjo  mater  La.l 
of;  an  inr^u L-j toi; . 


True 


Fa.lsG 


There  are  no  perfect  insulators  but,  for  many  practical 
purposes  J  some  materials  behavfi  as  if  they' v;erG  porfact 
insulators • 


True 


Ifalse 


;-ikill_£_^  Tyi: 
Diagram? 
Ans:  Tvuo 


USNA  Acc  Lrpuif 
Ques,  Pr 00 he u 

Dia^^r«'?r.i  Kaa;-: 
jDiasxam  OK 
j])iac]ra:n  Xerc:: 

ID//  19-5.3 

Skill  c:7  Ty 
Diagram?  __no 


t  l/i9 


V 


ran; 
niDj;;  Ji*a:::  ^ 


Tv;o  i3!ic}iar«.u-Hl  spjici-c;-:s  are  in  cor»[act:,     A  liard  rnbbcM:  rod  is  i 
sl:rokocl  v;iuli  fur  and  broi!};lit:  in  contact  wiLlj  ouo.  spliorcis  Liicn 
reinnvv''.! .     Tli^:  j:;p]'iej"Ci:^  arc  Ll.i  ij  .soijai  af  ed,     \vhit:h  of  tlia 
f  o  1 1  ov.'  .i  rif;  c  a n  n i:'V;  b c  .s  a  i d  al; o u  t:   L  li r,: e t i  1  5;  p b o r  s  ? 


A, 

The 

spber 

OS  will  attra 

ct  one  anotiier . 

B. 

-Tbe 

Gs  will  be  pr 

i.  t  a. V  e  1  y  c h a  r  e d 

C. 

■  One 

vri.ll  bo  no 5; 

a  liviily  clmrgcd 

and 

one  p 

or-ij  tively  cha 

rf.  ed . 

The 

splier 

JL-  V7ill  re.pe] 

one  anotlier . 

n^'-  ,.19-6.2  


a  no ; 


no 


19-6.3        Tv/o  hard  r\ibbar  rods  are  rubbed  v;ith  the  same  piece  of  fur 

and  than  1) r o u g h t  int o  close  p r c.>a :1  111  i ty •  Which  of  the  f o  1 1  ov;i n g 
can  be  said  about  the  tv/o,  rods? 

A.  The  rods  v?ill  attract  one  another. 

B.  The  rods  vn.ll  be  negatively  charged. 

C.  The  rods  will  be  positively  charged. 

D.  Only  the  first  rod  rubbed  v/111  be.  charged. 
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USNA  Accepwi 
LP//  19-6.3  

Skill  ^?  ^  Typ-, 

Diagram?   no  

15 


IJSNA  Accepts 


Ques .  rr oor  / 
Quea.  Xei. o>.eLi  

TW  aprarn  Mad:- 


>  ■        /  ■  .  -.^  r 


19-6.5 


19-11,1 


ERIC 


Tv;o  unc.har[:Gd  i-  ol-.a!  sphere:;  on  :t  ].nr^;p.  a;id  otic.'  snnll  ova  in 
conr.acl:.     A  hard  r;:bi:;'_-r  rod        siirolic.d  wiili  fur  and  brcvvij'Jii. 
very  near  Mo  one  of  the  l:v:o  iiiGt:al  r'phc.-res  (no  contar.r.  bcjl.v;:^oa 
rod  and  spiiere)  ♦     Tiie  ijjplicres  arc  then  sr^paru  L  c  d ,  and  the 
rod  removed  fcora  the  vJ.r.laity.     Which  of  tlic  following  can 
nov7  be  said  about  the  uietal  splicrcs? 

A.  The  lairger  sphere  v/ill  ncqin're.  the  most:  charge 

B.  ]\ot\i  spheres  v;ill  bo  positively  char^;od. 

C.  Both  spheres  vjill  be  negatively  chnrp.ed  . 

D.  The  magnitude  of  charge  on  each  sphere  v;ill  be 
til  a  .same. 


Tv70  positive  charge:^        and  (\^  arc  located  on  the  x-axis  at 
:<  =  0  and  x  =1.0  meter  respectively.     If        =  4      ^  at 
whcjt  point  on  the  x-axis  is  the  resultant  force  on  an 
electron  equal  to  zero? 

Ai     X  =  2/3  meter 

B.  X  =  A/5  meter 

C .  X  =^  1/2  meter 

D.  X  -  1/3  meter 

12.     There  is  no  point  on  the  x-axis  v;hore 
the  resultant  force  is  zero. 


MM.);-' 


Dia[;.i' -.ifa?  no 
Ac.i:  1) 


t  15:1, 


1D?S^J^9-Ilj.l_ 

SkUl^^_  T>p... 

Di5igrv.im?  _no  

Ans :  A 


« 3  *.iVA  :9 «i «^  CS  W  r«:  «i  ;<     ra .1 .1  s 

USHA  Accept:;   


j  9-11.3  Tv.-o  charges-  arc  Ifcat'eH  on  the  x-n::  is.  -h-^  c\  Is  >:  0 
nnd  -q  iM  at:  >:  -  i.O  rncl'Vr.  At  \;luit  point  on  tlie  y.-axJs 
is  Ulie  r.osuU'^int:  force  on  :Jii  electron  equal  lo  :um'o? 

A.  X  ^  ]  ,:;:5  m 

B.  X      2.  00  in 

C.  >:  ^  1.33  m 

D.  X  -  0.67  m 

E .  T h c r e  i  j>  n o  p o ii it  on  the  x - r. >: i ^  \s^] i c r o 
til c-  r  e r^M  1 1 an t  force  is  zero  , 


Que;;.    I'  -  :--C^:  r. 


I  IK/  19-11.3 


AU;J 


Qu.ej;^.  ProOi." 


ERIC 


19-11.^-1      Tv70  unlike  char^^es  -fq  and  -q  are  located  1.5  meters  apart. 

If:  the  niagnitudcB  of  botli  chargcifj  are  doublo.d,  liov;  far  apart 
must  the  charc^es  be  locatacl  if  they  are  to  have  tlie  same 
force  of  attraction  as  beforc-i? 


A. 
B. 
C. 
1). 


1.5  m 
2.0  m 
2-5  m 

3.5  m 
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^l^^._I9-U.i  


Ana  : 


no 


UdNA  Accepts 


L.  1). 


0  u  c:  f  > .  X  t.  ^"  1  /  :\  ti  (J  

To  "MY  IT   

To  Coinpurer 

OK  ConipulL'r   

AiuJv.'t.-r  Iv^rouci  

NY  XT,  Fail  :S;"'0 


19-13, i 


In  the  diagram,  two  equally  charged  balls  (one  positive  and 
one  negativci)  are  suspended  by  weiglitlGss  strinf^5^  of  equal 
•lengtli,  V7hich  mal-e  an  angle  of  0  =  20*^  with  the  vertical. 
The  t\vO  balls  of  mass  mi  =  m2  =  2.0  gram  are  separated  by 
a  distance  r  ~  .30  meter.     What  is  tlie  charge  in  coulombs  on 
eacli  of  the  balls? 


t  153 


ii)^_i9::i5^]  

T  0  ^  t\£:?^': 

Diagram?   .  yes 

Ans :  

on  the  back  of 
card 

USMA  AccGpCii  

Qu  e s .  Pr 00  jc  edj]/^^ 
Ques.  Xeroivt^d^ 

Diagram  Hade  

Diagram  OK   

Diagram  Xe.i;o:;  

To  NY IT 


To  Computtvr 

OK  ConipLi uer  

Answer  K'^.cord  

KYIT,  Fall  i^vu 


i  1  ;  r 


I 

Isi.-i 

/I;- 


^  1.0  ^i":!  have  ch^iige:-  o£  ]uus  anJ  riu.aus  3.2  ^  jU  *  co'i.lo^.ib 
rei;;pcc- i- i.ve.Ty.     }>y  vAie^t  distance,        arc.  tliO  t\-7o  nas.'^jer. 


Que:-  .  >U:^Lj>..ji.rj 

Dlagra.:.  Miicle  

Dk^--^'-^  ^-'^^  1, 


To  KYi  J'   

To  C-jnipvliir 
OK  Corirjulur 


KYir,  rail  19: 


19-11-).  3 


ERLC 


LLU.Ll^UJ  LLUJJ.JU 


In  the  diaj.u'^'iin ,  two  equally  charged  balls  arc  suspended  from 
a  common  potet  by  v/ei.ghtle.fis  strings  of  equal  length,  v;hich 
lOfike  an  an<jle  G  -  30°  vrith  tlie  vertical..    The  masses  m^  =  m^^ 
-  4.0  grams  are  O.A  meter  apart.    What  is  the  magnitude  of 
tha  charge  jn  coulombs  on  each  ball? 


t  15/1 


1 

1 


■IV  ? 


6.4  y-  10"  coul 
(6.5    ~  6.3  cou.l) 


US  MA  AccepL.s 


Quei:. .  Trcof  •.^d  ^ 
QuecA ,  >Lero::  c.l 

Dicigrarn  Mad;::  

Diagram  OK   

Diagram  Xerox 

To  NY  IT   

To  Compu.ter  

OK  ComputoiL 


(  /  - 


Ansvv^er  Record _ 
NYXT,  Fail  1^ '  = 


1:^5       V2       ^-0  ];.'^vr>  ^.  cliin;::!  oi^  6..'   x  j  o~ "  ^ 


r  - 


To  K^ir 

nvrr  .  V  .  n     .-  - 


19-15.5 


RIC 


IILLLLL  {J.1  LLLL 


In  tlie  diagram,  tV7o  masses        =        =  1.0  gram  have  clu-irges 
with  equal  magnitudes  5' q  j  =  --qo.     Mass,       ,  is  supported 'by 
a  li[r.ht  inextenslble  string.     V/hen  mass,  1112,  is  brought  to 
a  pcn'.nt  r  ~  0*1  inetKr  directly  below  nii  ,  it  is  suspended 
tliGirG  by  the  coulomb  force  of  attraction.    What,  then,  v;ill 
be  the  tension  in  nex^tons  in  the  strinj^,  supporting  m^? 
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ID/?  19-15.5  

Sklll_^<^.  ^  Typo  

Diagram?  ves  

Ans:  1.96  x  ^^^^■\\ 


USNA  Ac  cap  til 

Qu  e  s .  Proofed  ^^j^ 
Ques.  Xeroxed  

Diagram  Madt'^  

Diagram  OK  

Diagram  Xerorc   

To  NY  IT  \  

To  Computer  

OK  Computer  _____ 

Answer  Record  

KYIT,  Fall  1970 


par  iile.lc: 

11 

A. 

6 

10- 

B. 

-1. 

6 

>c 

10-" 

C. 

9 

lO"'^ 

D. 

-4. 

9 

>c 

IQ-^ 

A  parUicla  .of  iiuiss  3.00        and  cliarge  'f4.9  >■  10*^^  coulombs 
reiiiainr.  suauionary  in  an  electric  field.    Tlie  eltctric  ficild 
stren^Cli  Isi,   in  nl/cuul 

A.  1960,  dirGGltsd  upward 

B.  1960 J  d ire.cted  dovmward 

C.  600,  direcf-ed  upward 

D.  600i  directed  dowiward 
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Skill  '^y?'; 

An  5  :  D 


Quos/  Prcc'jfv.i 

TDj?  20-1  .3  

10?^  032-00  

Skill_^  ,  ^yp'\ 

Diagram?  _]2o  

Ans :  C 


US]>7v  AccepL.-i   

Ques .  Procr  GO"  . 
Ques.  Xeroxed  

Diagram  Mad.:  

l)ia^-;x-;^:.i  OK   

l)ia(;rani  >lcrox 


20-1.5        A  pprticlo  of  r.insn  8,00  ri.i';  .'in'l  charf.'.!       .  9  •'^  10"^  t:ouloi!;].\s 
sLrc}igt.]i  is  J  :u  nt/coul 

A.  600  -  cllrectod  vir\;ard 

Jj*  600      dirr-cliccl  dov:rv7arn 

C,  5120  -  directed  upvard 

D.  5120  -  directed  dov^nv.'ard 


20-5.1 


A  portion  of  the  electric  field  line  diagram  (cjbove)  has  been 
erased.    The  clioice  below,  most  likely  responsible  for  the 
illustrated  field  is 

^  A.  A  single  negative  charge 

B.  A  sin£!.le  positive  charge 

C.  Two  positive  chargess 

D.  IVo  negative  charges 

Q  t  157 

ERIC 


I 

i  ^ 
I 

1 

i -  ^  ^  " 

Qiu:::.  X.-ro\uo__ 

I 

IDi^  

TOrMll^-OO  

SkilJ-_;2_  l:^P-v^ 

Diai^r:.'!':  uo__ 

Ans  :  A  

USNA  Accepts  _ 


IDiLj?.fciJ.  

TO;^  055^0  

Diagram?  _  yes  

Ans :  B  

USNA  Accepts   i 

Ques.  l^rooxed_ /  v^.  | 
Ques,  Xeroxed^  

Diagram  Made  ; 

Diagram  OK   

Diagram  Xc:ro:c  


A  portion  of  the  elcctiric  field  line  diagram  (above)  has  been 
eratied.    The  choice,  belovj,  most  likely  rcisponsible  fox*  tliQ 
i.llustrat:ed  field  is 

,  A.  A  single  positive  cliarge 

B»  A  sinsle  negative  charge 

C»  A  positive  and  a  negative  charge 

D.  An  irre^nlar  shape,  pojjitiively  charged 


Diagrat-i,' 
Ans : 
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USNA  Accept: s  

Ques.  Proofed^, . 
Ques»  Xeroxed  

Diagram  Made  

Diagram  OK   

Diagram  Xcrc::  _ 

To  NY  IT    

To  Computer   

OK  Computer   

Answer  Record^  

NYIT,  Fall  1970 


A  portion  of  the  electric  field  line  diagram  (above)  has  been 
erased'.     The  choice  below,  most  likely  responriible  for  the 
illustrated  field  is 

A.  Two  positive  charges 

B.  An  irregular  shape,  positively  charged 

C,  An  irregular  s'nape,  negatively  charged 

D,  A  positive  and  a  negative  charge,  of  unequal 
magnitude 
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IDf^^^  ?J}z2.i.'^  

10:'^  ^!hi}P  

Diagrara?  yes 
Ans :  B 


USMA  Accepts   

QuGs.  Proof ed^/^ 
Ques  •  Xer  o:*.  e.d_ 

Diagram  Mad a  

Diagram  OK   

Diagram  Xercx 

To  NYir   

To  Computer   

OK  Computer   

Ansv/er  Record 
NVIT,  Fall  1970 


20-9.2 


( 


ERIC 


L. 
C. 


J 


Tv;o  point  charf-.cs  q.   nivJ  q.,  r.re  lccc5t;c:d  at  the  vertices  of:  an 
equilateral  triariglG.     Tae  eloc&ric  field  irilronsity  at  the 
t:Ii.jrd  vertex  is  zoro.     The  ratio  qi/q2 

A.  1/2 

B.  1 
C. 

D.  0 
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V  •:. 
On  i 

T)ir'- 


Tf^  ::v:'  .;•   

OK  Co::r\ilvT 


T(V'^  jr, -v-oo  

Ski.ll__l^^  Ty:v  _ 
ir^  i  a  <j,  r  am  ?  _  v  i  >  s 
Ans :  B 


USNA  Accepts   

Qiios.  Proofod 
Que?.-: .  Xeruxccl_^ 

Diagram  Kadvi 
Diagram  OK   


To  NYir  

To  Computer 
OK  Conputer 


AnGv^cr  Record 


NY  IT,  Fall  .1971) 


.  0,5 
i,.  2.0 

1). 


1  -  . 

I 


QuviS  ,  c>:. 
I;i:i:;r..::^  0":   ^_ 

Tc;  ky:  r    

To  Ccirpjlrer  

OK  Con  ijeur 


An:jv;er  Rouord  

KYIT,  Fall 


EKLC 


a 

1 


■0 


Point  P  lier>  on  the  line  joining  point  cliargos        and  q2  •  Tlio. 
eJ.ectric  intensity  at  point  P  is  zero^  and  the  distances  from 
(Ij  and        to  point  P  are        and        respectively.     If  the 
ratio  i-*2'^i  ~  2  t'^^*^  ratio  q^^^i 


A. 

G. 


0.25 
0,50 

2 
4 
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TO/'  05>:GO  

Skill  fyp-^. 
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Diagram  OK   

Diagram  X(^rc:<  

To  KYIT   

To  Computer   

OK  Coriputer  

Ansv;cr  Record  

NYrr>  Fail  1970 


/ 


/ 


A.  I 


c.  4- 

D.  2v/3 


iiiin  rat  :i  o  c 


QlK^o.    X-::.<.):-A-r  / 

lUa-;:..:..  ::f.ic:x'___ 

Ir.  Ki  ■  r    

To  Crii-  .  • ;  t^r 
0!i  Co- 

Ad  jv.'er  R  .-co 
NYir,  1'a.lJ  u^>70 


21-J./1  An  infinitely  ].ot\^  wire  hns  :i  char[ic>.  clen.^ri.t-y  oT  A.  When  a 
point:  charj/,(>  Q  -hf).a  x  ur*^'  coul  iy  iinbndcied  .in  Lliiis  V7irr» 
lh-2  claclrJc  field  in  near.urcd  Lo  bo  zero  lit  aJ  1  point. s  oj^ 
a  circlf.:  of  radius  2.0  metrirs  perpc-'id icular  lo  Mie  axis  of 
tiro,  wire  and  cenLo.red  at  Q.  V?hal:  is  the  charge  density  X 
of  the  v;iro? 


cou.l/in 


iskil 


21-1 


1 1) lap.): an   


^-  ^  1''*-^  

no 


I 


lAnt^ :  -1.3  >^  icr 


ERIC 


t:  102 


USK'A  Acr.r^pts_; 

If  r«.wisad  uiter 
Lit.  udc.n  I.  Wi^M  \ 

DuUe:^   

Mt'.w  Card  iif.cd?  

NYIT,  Fall  1970 


\>y.^:  .1.  i. 


[US^^yi  Ac  cop  lii 


VI  -  .1  .3 


Ai'i  inf :init:c].y  Icm;;  x^'i.rr^  h:.\f:>  a  ;.:nifr:-:n  clKirge  cU^:^:;i{:y  of 
A  =  -f-3.0       10'*'^'  c(;irl/n}.     Wlic.n  a  juvint:  cliar.r.e  Q  is  pJ.'.'oed  at 
a  ] )  ( )  i,  u  I.  J  ( c: . :  1  ( ^  cl  ].  .  5  ni  p  i .» r  j     cl  J.  c  u  ].o.['  t:  o  t:  h  o  v  i  r  e  <:  1 1  o  r  <..•.  i  a 
poin.1.  3.0  \\\  iH:ri>ajvl.iiu:l::V  lo  \nrc.  at  wli:it:ii  the  oluctrLc 

field  is  ZiiYo,     vlhat  is  the  cliarf'e  0? 


r:ou]. 


Ul3v  .  :n-j  .3 
Ituv^  ^o\^^:_£o  

I  Ski  ii  _^  Jypc  

Diagirjra?  no_  _ 


2:i-l,/4         An  infinitely  long  vim.  has  a  uniform  cliarp,:;  don.'^ity  of 

-2,0  X  10"'^  c:Qul/in.     VJ];t:n  a  point  charge  Q  :.s  placed  at  a 
point  locatcu  3.0  m  perpendicular  to  the  viru,  the  cvLncLric 
field  at  L-he  point  luilfv/ay  bctv/eon  the.  v/ire  and  the  point 
cliargn  0  is  /'ero.     What  is  the  charge  Q? 


ERIC 


Q  = 


cou]. 


I,  :i.G'.3 


Ll)!t  21-1./, 


TO//    ^.fS  •  o  c  

Skill  x!".  Type  

Diagram?  no  


tstrr: ,ts  r.  ;t  :-j  rz .-i'. r;  r; «  r-i  - 

1 

U5NA  AccoptLi   i 

Q u s .  P r 0 o f e (i^yjj 


CC.M.l  j./l.: 


•; 

n'^   ir.  


2.1/ 


unlj.Oi-iii  Niirl  ace  chnr^^.e  densities  oi  -K)'  an;.!  -0,  rarqnV'.;:  Llvol\ 
on  thei  r  inn^^ii:  siirr:.;.co-i .  Whcji  n  cli^jrc;e  (]  =  6,0  >■  iO"^  coul 
is  pierced  betwcjcn  t:J]o  places,  ii.;  experiences  a  force  of 


iiiac;niiudc  F  --^  6,7o  x 
ch^3rv>e.  donsif.y  o? 


10'  nl:,     Vhat  Is  the  magniCuac  of  Liu- 


coul/ii 


i:o-  

Skill_^_Type 

Pi  a  grain?  no  

AnL^:_J.O^,  0  


21-5.2 
I 


Two  liir^e  parallel  rnotal  plaLef?  acljncenf.  to  one  anotlior 
carry  uiilforia  surface  chi^irge  densitlos  oC  -KJ  and  -a, 
res]n^.rtivaly J  on  their  inner  surfaces.     The  luagnJ.tudc  of  a 
is  5.0  coul/iu^'.     VJl)on  a  chargej  q,  is  pl.'ice.d  belv/een  Die 
two  plates  J  it  exper  j.ence.s  a  force  of  magnitude  F  - 
VJhat  is  the  magnitude  of  the  charge  q? 


coul 


t  16^1 


ID;/  21-5.2 


TO//  ^gLv?Vj-J?.J?.. 

Skill      _  Type 


Diagram?  no  


UaNA  Accept.':^ 


Qges ,  Proofed^ 


n; 


21-5.5 


21-10:1 


€ 


EKLC 


An  inrinlloly  l^r^^^  plai;.  i^^.       s.n  face  ch-r.;o  dci-iiy 

ot  0  -  Ij  \:Ucu  a  ch;u-gc  c  is  pluc^d  5,0  cm  froni  " 

the  plate,   j|:  cvper  j  ..ncc^s  a  forcc^  of  ua-n  i  tnd^j  F  -  5.0  x 

.1.0    at.     'What.  Is  uhe  mat^^riii  udG  of  i:ho  ciiar^^,G  o? 


coul 


Diagr^rg?  no  


Axis:    5.9  10" 


An  infunicaly  .larp,c  meuai  plate  lias  :i  surface  cliarge  dGnf::it3' 
a.  V/hen  a  ciiarge  q  -  3.0  x  IQ-^  coul  ir,  placed  5.0  cm  from, 
the  plate.it  experlenccH  a  force  of  niagnitude  F  ^=  5  x  nt 
What,  is  the  inagnitude  of  the  cbar^.;e  density  a? 


coul  /n 


TO//  

Skill  ^^^Type_ 

Diagram?   

Axis:  2.95- 


Tu^o  oppositely  charged . metal  plate.-  are  placed  parnJlel  to 
oae  anctiier.-  The  uniform  electrjc  field  betweCiU  tlie  plates 
has  an  intensity  of  1,0  x  10'^  nt/coul.    .If  a  proton  is 
relocHsed  very  close  to  the  porsi  tive .  plate  it  has  a  kinetic 
ener&y  of  3.2  x  10       joule  at  tlie  instant  it  collides  with 
the  negative  plate.     By  wljat  distance  are  the  plates 
separated? 


d 


t  16: 


lT)!f  21-10,1 

Skxll_^JCype^  

Diap,^;ain?  no 


Ana:    2.0  x  IQ-^^ 


( 


ERIC 


! 

••.•I;.:. 

'..i.--  r..%.;  V. 


Skill  'i.yy-^.. 


Ques .  Pro'jfod 


21-10.3        Tv;o  opposicely  charged  :nclal  plauo-^.^  are.  placed  p.^.r^jllcl  Co 
oae  anotiier  JicparMLe.d  by  a  di:it:anc:e  of  2.0      10""'   m.  TIjc 
unifor^u  i^loci.ric  field  betw(^:en  t:lu:'  plaf:es  has  an  inl:ensit:y 
of  3.0  >■  10"^  r;t/coul.     II  an  electron  is  relc:-.:sod  very  close 
t:o  the  negaLJve  plate ^  v;liat  will  he  il:3  kirKU:ic  energy  aL 
the  instant,  it  collides  wiLli  the  positive  pJate? 


j  oule 


Skill^^Type^ 
Diagraiu?  no 


Ans:  9.6  x  Kr 


1  9 


2J.--10.^i        Two  opposi  tely  charged  metal  plates  are' placed  parallel  to 


orLC  another  separated  by  a  dirstanco  of  1.0  x  10" 


If 


an  electron  i.s  released  very  clone  to  the  negative  plate  it 


v/ill  have  a  kinetic  energy  of  6.0  '<  10"      joule  at  the 
instant  it  colj.idc.s  v.'ith  the  positive  plate,     Wliat  is  tlic 
magnitude  of  tlie  intensity  of  the  uniform  electric  field 
betvjeen  the  tv/o  plates? 


nt/coul 


t  UG 


3D;;_  21-10,^  

SkiJ.]  .<^_Type  

Diagram?  no_ 


Ans:  3.75  ><  10^ " 


The  figure  bciov?  shows  an  Glv.cLnroa  projected  V7:it:li  speed 
Vq  -  2.00      10^  n:/scc.  at  riiu;t  an^^lc  to  a  unifor*ii  field 
Find  the  cieflcctjon  of  the  beam  on  I  ha  screen  \vSien 
the  loD^th  A  of  the  platc^  is  2.00  ciUj   tlie  di.«^taiicc  d 
from  tlic  cnid  of  the  plates  to  c\ic  screen  is  19.0  cm,  and 
E  =  1.60  X  10'^  nt/nival.     (Neglect  tha  gravita(:ional 
effect.) 


(?) 


o  1> 


S  c  r  e  e  11 
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21-M  .J.^_  ^  

lok  l  J  i_^:2  J'yp.-  

.j  .t  ;:;^irani?  y  ^f^^  

>n^^:  .2  ,8:1  _x  _10*"2 

I  .SNA  Aci:epLs 

ju{.::i .   Proof!       S'  ^/ 
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j 

i  )'U.ar  _  _  _ 

! -''ifw  Card  111:? (  v IV 

!  )V1T.  J:\Li.  1  M7() 


g::::^::::i:zz:'::'] 


d  -  — -> 

Screen 


1  >::^;vA 


23 -lA  3         The  fJCiUrc  l:.elo\;  sliows  an  c.]acl:rcn  projectGcl  with  spGGtl 

V,,  at  right  nnglx  to  a  imifora.  field  £.     Tha  dafJe.cLioa  of 
die  btam  on  the  screen  is  3.27  cm  when  the.  leup.th      of  tlic 
plate' ir>  4.00  cm,    the  distance  d  frorj  tha  end  ox  tho  piate^ 
to  the  screen  is  18.0  cm  and  E  -  1.5  x  lO'*  nt/coul.  Find 
the  iq^-eod  v^^  at  vjiiich  tlio,  electrun  enters  the  field, 
(?^a}'lect  the  ij.ravitntional  effect.) 

V,,  -       (?)     *  m/sec 


o — \  ^ 

t  Y  Y  y 


■d 


Sere  e  n 


■  10" 


i  ,  r  - 
i 

,  ■  I.  '.'ev at  1.0 

I  sLU'.liM \i."'..:t 
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l.U-  10' 


.   p 


b  c  r  e  c 


1 


•.  11-... 


ERLC 


ThCi  fi.j-^U7:e  below  sitovjs  an  e].act:roii  projc^ctied  with  r:  spe_pJ 
2.0  ^  ^O^'.-iw/ncc  at:  righr  cngle  t:o  a  uniform  i  icd.d  I::. 
Tha  deflccfiion  of  ttl^e  he/Mw  on  t:!ui  s-creon  i.s  ].!3.0  cm  wium 
the  d J. -aice  f::om  the  ceiVcci:  of  the.  plates  to  the  screenj 

is  20  cm,  and  ]i  =  ,1.1'')  x  10^  nt:/coul.     Find  the  length 
of  the  plate. 


(?) 


cm 


o.  > 


V 


^  V  Y  Y  V 


d  ^  ^ 


'Screen 


t  ,169 


Skill  Type 
Ans:  1.5 


USNA  Accepts  

Ques .  Proof o(j  

If  revi5ied  after 
student  use: 


Date:  

New  Card  u.sL'd?_ 

MY IT,  Fall  19 70 


1  / 


/ 

/ 


'  y 


For  Li>c  diiX/1c  '..oi^ f J.[;ur- L ion  i^iuvvn,   x\\v.  jjrils  of  Che  dJno.U: 
in  (]eIJ.iK:u  <x6 

A.     tht^  X 

D.     any  .lyiui^  in  tlio  plane  (Jarincc!  by  x  and  y 


Di:).^v:x:>^   

0  i r",      '•  ■  ■     ■'■ C;^.-  ^ 

OK  Cor^i^ut:-^; 

A\\:^ivuj;  M    o  rd  ^ 

,NY].v,  Fall  d9?n 


22.1.2 


/ 


For  tlje 
def  liue.d 


dipolc 
as 


configuration  f:;hownj  the  axis  of  Lhe  dipolc  i5 


A. 

the  X 

axis 

B. 

the  y 

axis 

C. 

tho.  ^ 

axis 

D. 

any  1: 

.no  lylnc 

Z  axe:;. 
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A.  the  >:  svA.v. 

B.  the  y  :ixis 

C.  tho  n:;ir: 

D.  nny  line  lyinL;  in  tlio  plane  dofliu-'.l  by  Lhc 
y  and  z  a::es. 


Que-,  r-c. 

Quen.  Acro::f^d  

Dia^.j.ri'MU  Undp.  

Diw-vai^i  OK  ' 

Die'"' X c T ' 0 ^^ 


To  NY  IT   

To  Co; 'purer 
OK  CC'iin>utar 


A.n.';v;er  Record  
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2 2-1. A 


ERIC 


For  the  dipolc  configuration  shoua,  the  axis  of- the 
dipole  is  do-fined  as 

A.  tlie  y.  axis 

B .  the  y  axis 

C.  the  z  axis 

D.  ciny  line  lying  in  the  plane  defined  by  tao 
X  and  y  axes. 


ID// 2-2- J. ^ 


Skill  ^ 
Diagram?  _yG£_ 

Ansvrer:  B 
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For  t'ho  6  i  ]>i.i  1     ccni'  i  ; 

A.     t:iie  M  a::K^ 

C.      t:]iC:  z  axi.:^ 
U.     any  line  ]y 
t:!ic  y  and 


ac.ion  i':)- 


.^r/iy    lIil'  axis  oL   ihe  dujoli 


In  Hi*:'.  ;>l...ai:       fi  jilmI  by 


Quc-^»   Proofed  V, 

Dia:^ra; ,  :-:A:^.  

l)ia[',:'r*i:;!  Xf:.rcx 
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EKLC 


Electron-"  /<i. 


ID^_22;-A.l   

TOir  058-05  

.Skill  2^^ 

Diagram?  ve.q 


The  electric  dipole-niomcint:>  p,  of  the  abovci  configuration  is, 
in  coul-iTi, 

A.     3,2  X  10*"-^;    -{-z  axis 


1( 


C.     .1.6  X  10"^"":     •!  ,.  axis 


D.     l.f:  >^  10  --^  '^  axis 


I  J  72 


B 


Ques.  Proof  ad  - 
Ques .  Xeroxed^ 

Dir.;_*,raTn  Mado_ 

Di:jgram  OK   

Dia^iciin  Xerox 

To  i;yit  

To  Coiu[.)ur:'ir 

OK  ()onpiiLc!r  

Ansv/er  Rccoid 


i  •  '• 
i 


/ 


C<     3.2  ID' 


3.2  >^  10 


-29  , 


Qucf::;.  Proo  ccl  j;o 

To  NVIT   

To  CotV'p  ..>  vH^r 


NYIT.  Fall 


r 


ERIC 


/ 


i-*  r  o  t  o  t » 


The  electric  dipole-momcnt: j  p>  of  the  above  configuration  is, 
in  coul-ia 


-29  . 


6.4  X  10' 


B.     6.4  10*"^^ 


C.     3.2  X  10 


3.2  X  10* 


.20  , 


4-y  axis 
-y  axis 
4-y  .  nxis 
-y  ctxis 
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•  in  {.:ui.i.l~  :ii 


ii,  J. 


1.6  X  10-^^^';  -i-x 


D.     1.6  '<  10' 


J   o;!    t.li:::  above:  coi'':. 


To  Cou-,!^L^?r 

OK  -(.:i.i;;)iu.cr  

NYii'>  Fall 


22- A. 3 


c 


ERIC 


Proton, 


— u 


The  Glectrlc  dipolG-moirianr. ,  p,  of  the  above  configuration  is, 
In  coul-m 


A.     3.2  X  10 


B.     3.2  X  10 


C,     1.  'i  >'  10 


D.     1.6  X  10 


25  , 


2  9  , 
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22-5.2 


The  vecu. 

t:i  I. he 
shov;n  in 

A. 
B. 
C. 


80 


c;  i  .i.u::   ('^)  ui'  li  Lliroujv.li  t  he  :^>i.i"r.f 
.U';  5  ill  nl:-:?'''/ cuul 


The  vector  field  E  s]\ov7n  in  the  diagram  hns  a  consLant 
magnitude  of  30  nt/ccul  and  is  at  all  points  in  space  parallel 
to  the  X-axis.     Surface  S  •  is  a  circle  of  radius  2  m  and 
lying  in  the  y-z  plaice.     The  flux  (o)  cf  E  tlirough  S  is, 
in  nt~m^/coul 

A.  zero 

B.  GOir 

C.  12071 

D.  luOn 


t  Mi 


0\u'i'^.  Pro.-. Ted  vVyl/ 
(]\.::.^ .  Xcro-scd  _ 

J)  I       cMh  ok. 

In  >;vrr 

To  C'sr.npo  tar 
OK  Cora])at:c:r 

An  ,;v;er  lv-:cc}r-:! 
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Dicigrani  OK  

Di^-^grai^j  Xcrcx 

To  ?^Y1T  

To  Computer   

OR  Coraputc^r 

An war  lv?cord 
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]\\n ; n  J.  i  ; :  J.o  o i:  bO  v.  V. / co'j  1  u [. a  V  a  .1. 3   p c»  1  n  I  ;i   i :  i  s  [ > r. o 
pnr^rU:]   f.a  ::-vi::u;.     Tli<>  llii::   (v)   tn       i:h).T;i';Vi  Ch'j 

A.  0 

B .  100 

C.  150 

D.  300 


The  vector  field  E  shown  In  the  diaj^,ram  has  a  consLanL 
iiiaj^n?Ltude  of  60  nt/coul  nnd  ja  at  all  points  in  ypaca  paralle:l 
to  the  x-axi<w     Surface  S  xi^  a  circlr^  of  radJus  2  m  and 
lying  in  the  y-x  plana.    The  flux  (9)  of  E  through  S  is,  in 
n  t-m'^/coul 


A.  21G0TT 

B.  540n- 

ISGT: 

D.  zero 


Que  J  .  Xui  \^y.^y\ 
DJar^rdin  Mad  a 

lo  >^Vil  ' 

OK  Cor.; 'pot  •. 
Answer.  K'M.<:j.::' 
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To  Con*: puller 
OK  Coiupnt:iii: 

Answer  Recor 
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H\n\  Kali 


Sliov/n  in  the  figure  is  a  .sholl  v;hich  consists  only  of  half 
a  cylinder  v^ith  no  end  F.ur faces .     K  is  constani:  in  magnitude 
and  ±3  at  all  points  paralloil  to  the  >:~a;-:iB.     The  flux  C^e) 
throu^^jh  the  cylinder  is,  in  t~-Tu^'/coul 


A.  zero 

B.  320 

D/  1010 


1.  .177 


Quo.': .  y.'.:.i  oxcmJ  _ 

].)ia^:',Vcini  niidc^ 
niac^iaiii  OIL 
Diagraii:  >'■:.  ;:c:n 

Tn  NYJT   

To  Corup..u  c.r   

OK  Coiiipnter 

Ansv;er  Iv-uuji  d 
MYIT,  Fa:i  I  :i^;VO  ■ 

I 



T0#  0(>>::Sl'i  

Skilly  :>  ^  lyD-:  

Diagram?  _vt*F;  

Ans  :  c  , 


USNA  Accnplii   

Ques .  i'i^f^o::  ed\j>^:' 
Ques .  Xeroxed _ 

Diagram  Mada  _  ' 

Diagrain  OK  

Diagram  Xerox   

To  NY  IT   • 

To  Computer   

OK  Compu.i-er  ~ 

Ansv?f-.r  R*?(:ord  

NYIT,  I'alJ  1970 


\ 


!  / 


ip  n(:---ni  I  i-jwwX 

A.  502 

•B.  231 

G.  126 

D.  .  0 


Diai>rj.:.-(   

To  ivni 

To  Co.;:) 'i\  l c-.r 
Ok  Cui!.pul5i:v 

WIT,   Kal  1    ^i;  • 


22-9.3 


ERIC 


E^^20  ni/cou! 


Shovm  in  thct  iliguro  is  a  hollow  heiiuL'^pherical  sliell  (R  ~  1  m) 
\'j±th  no  end.  f  is  cooytanl:  in  niagaitude  and  is  at  all  points 
parallal  to  tiie  x-axis.  The  flux  (^i'g)  through  the  heraispliere 
is,  in  nt-m^/coul 


A, 
B. 
C. 

D.- 


251 
125  . 

63 


t  178 


Ski  li_2_,  ■L>^''^. 


US  'NA  Accept:.^ 
Ques,  PrQov;:-d; 

Diagram  Mad a 
l)ia^;^ra:a  OR 
Dia-^ravii  Xuioa 

To  NY IT 

To  Catnputer  _ 

OK  CotiipLiuci 

An9v;er  llecoxd 
NYIT,  Fall  U: 


Si/. 


,  i  ! 


i'h'^i  The  .ri.uii    (e^.)    Mirury;!:  uyivivif]  :ir;,  In 

al--in'' / '•'•^'^il 
A.    120  v'":;"" 
H.  120 

D,  zero 


A. 

33. 

D. 


1510 
755 
360  , 


Sliov;n  in  the  fn;;,urc  is  a  sliell  which  consists  only  of  a  half  a 

cylinder  v/ith  i-^o  end  surf t\c.e::. .        iij  constant  in  mcK-nitude 

and  in  at  ::ill  point.s  parallel  to  the  x-avixL. ,  The  flux  (^l>]r) 
tlirough  the  cyli.ndco*  iSj  in  nt~m^"/coul 


JJir:j:;ram  !\  ..Id 

ni  a  1.^1.1  Auj.o.  .V 

To  NVJ.T  

To  C'jinpuLur 
OK  ConipuLci. 

AnLiV7or  l^.-co.. J 


^^^'•'....X:0.rO^  ^ 

An.  '  C 


::y].inder 

USI'IA  Ac^:;^pi:3  

Qii  c  a .  P  r  o o  f  u u  2*  :|  /; 

Diagram  Ma.h'j  

Diagram  L'\ 
Di;:;r^raiTi  Xoror. 


L  I7f) 


To  KVIT   

To  Compi)  tuv/   

OK  Co:ii;)U  Lv  A' 

Ansvrer  Ucc:oi.d  

r-lT,  Fai:  li^/n 


A  cubical  r^uj-race  2  riU'Vors  on  v.i]yy.  i.i^  j^liov;n  in  ihn 
d:La!.;,7:afn.  lil  .i. cuns  LanV  in  inagnItv;JL  anf]  J.f;  at  nl] 
pojnl  r^  in  .s]^acr!  parallel  to   ulie  s.     Tlic*  Uu::  ('Ii.) 

Llivonj>h   Li^c  c::bical  ^mrV/^ce  is,   In  nl-iaVcoul 

A.  2A0 
]i.  80 
C.  40 
j;,  Zero 


'A  cubical  ruirface  3  raeter.s  on  edj^c  is  shov;n  in  the  diagram. 
TiiG  flux  C^Y.)   through  tlie  cubical  Mirface  is,   in  nt-in" /coul 


A.     90  /J 

180  /:] 
D.  Zero 


1  180 


i)iav;r/..-.  K.. 

j 

I 

i 

ciU  J_ 


Quas,  i^roi 
I ]i  lagram  0? 

Il»  Com  putt 


i  . 


<li/!^;ran-i.  'ilun  fin:-:  (^•..}  t]i:.:oM^li  iLo  •.■j.jhcric^il  ^nrrriC''- 
j.rj,   in  nil- iu'  / CO  11.1 


A. 

C. 
D. 


Zero 

20/3  (ii) 
2  OA 


1  >'  'i  •  •  I' ■  ■  "I  '■  ■  'i. 
];ia.;.;-'::^  civ 

i 


2?.-  l  'i.  A 


ERIC 


A  spherical  r-urfac       .neters  ia  rc'.dj'..^; 
dia.^;ram.     The  flux  (1'..)   (iLrougb.  tlie 
xn  nt-m  */  coul 

a;  Zero 
J3.  320/3'' 


t  181 


5ho';-7ii  in  the 
■:'.\}.  i^i'.rf ace  > 


;.i^M.lJ-  ^  Lvp."^ 


A 


UoNA  Accapi  vT 

ijuer2 .  Xeru:i  sii 
Dic^.gvarii  O:; 

To  ''^r\X  _  _ 
To  Com[)vU:e.?: 

Ansv;er  i"<ciL:cr<.l 
MVn:,  Fed  I  19"-' 


23-1  .1 


23-1.2 


A  c3g;;c(1  coni  c:n].  surrooe  i  s  s^liovn  in  l.lic  d:i  r;;-;raii: ,  Tlio 
flux  (^?y)   througli  tlio  suriaca  iSj  l^'i  nL-iii*^/c'.'ul. 

A.  28'}i 

B.  10  /3  Ti 

C.  lO'iV 

D.  Zero 


A  non-condnctliig  uiiiformly  charged  '  s^phere  (p  -  +1  coul/ni^)  l^as 
a  radius  of  1,5  -jaVers.     The.'  .sphere;        plunged  inUo  a  very  cold 
f ^ o  1 11 1 1  on  ( t: ci VI ; > e r a  1: u r  g  ~  1  °  10     1 1 d  b c-i c : o m  s  a  conductor.     T h o 
surface  ch^nxc^  O,  of  (:hc.    ;  .'M'rc  ii-^,  in  coul/ra*^' 

A.  2.0 

B ,  1 .  0 

C,  D.5 

D.  0,33 


A  non-conducuing  uniformly  charged  sphere  (p  =  1.5  coul/nr^)  has 
a  radius  of  0^5  ureters.     The  sphere  is  plunged  into  a  very 
cold  solution  (tei-iperature  =  1°  K)  and  ber^omos  a  conductor. 
The  surface .  charge,        of  tlie  sphere  l^j,   in  coul/in" 


A. 
B. 

C, 


1.50 
0.75 
0.50 
0,25 


182 


US::A  Ar;.-pf:s 

Di;.-ra\n  ^liulc  

Dio-r:-:^'  0^:   

Dia^;::a;i:  Xcicx 

To  NY if  

To  C'jii:poi:er 
OK  COi.['Ufer 

An.s^'cr  ]\<:Jco]  d 
NYIT,  Fall  I'jl 


1D^^^VJ_^1_ 

Skill_9_  \  . 

Diagram?  no 

Ans:  C 


i  VO- 


ID// 23-1 .2  

TOi^  069-00 

Skill_2._^  Typ 
Diagram? 
Ans ;  D 


USMA  Accoiitf? 


•   -■  ■. 

A'  !. \:p  t.  S 

jOllO.:" 

.    ]■  ::'J0  2  Kid  . 

i  • 

Di..,. 

^    ..on-condncUir-g  unifojiMly  clKir^ed  •;])]K-re  (Cli^rv:^c^  ]3c^nsiLy  ^ 
p  (^otil/ii^-^)  i-!r:.:>  c!  radius  of  2  Kicit.er^i.     The  j-^pljcrc  is  plunged 
into  a  very  cold  fjoluLion   ( t;cinperai.:iirc  --^  ]/'  K)  cUkI  i>aco::}c:r^  :i 
conductor,     Tlie  Hurface  c]ir:rr,o  (o)  of  i:he  .splui've  :i  r  J.  5  coiil/v.r , 


The  Charge;  i)e!::-.ity  ([>) 
bofin,   in  cuul/ii:" 


A. 

h, 
C. 


.  50 
2 . 25 
1.50 
0.73 


rOr^  069-00 


SkilJ.__9^_^  Typ. 
Dicagraro? 
Ans  J  B  


USKA  Accepts   

Quc^jg .  Proofed,^ 


23-1.5 


EKLC 


A  non-conduc  i:ing  ui")  if  or  inly  charged  sphere  (Cdiarf.;G  Density  - 
p  CO u.  1  / m )  1 1  a s      ra d  iu i of  1.5  in o t  o r  s .     T 1 1 c  s p ii o r  e  :L s  p  1  u n Cid 
into  a  very  cold  solui:ion   ( tempcir.-a  ture.  -  l'^  K)  aiul  becoma?^  u 
coaductor.     liiG  _ sucf ace  charge  (o)  oi:  the  spharo  is  1.0  coul/m'^. 
The  Ciiarge  Den::;ity  (p)  of  tlie  hon-co^^^oictinp:  5;p]iGrGi  must  have 
hiien  >  in  coul/irr'  • 


A. 
]3. 
C. 
D. 


3.00 
2 . 00 
1.00 
0.67 


(;  1  83 


IDi 


TO^>_Jj6930p  

Skill  2.^^  iyp^ 

Diri[^ram?  no 
Ana;  B 


USN'A  Accepts 


23-5. 


A, 


IT,".-        :.       ..S  Ci..., 


Since  L  xs  nnclrir;^c:J.   i:h(,'  t\oo  balJ.s  v;iJl 

expi^jTicvicc  no  c- crt^^;  L;'i i.c  force. 

ThG  halls  will  bu   i.nJ     o  !.  I  \   al:ti:aL:l:o^d  to 

Q a CAi  ot\i c r  ,   t: o\\ ^  n i:d  th a  v c p ol -  c i ic  a i 1: 1 1 (i r  . 

ThG  br.lls  v/ili  bo  at;trncL:r:d  to  each  otl'ior  , 

t'.oucli.^  and  r^^.::iain  in  conract:. 

xJiC.  balls  v/ill  e>:periencct  a  force  of  i  c^.pulf;ion 
to  each  other. 


men  ion 
of  5 


3 


.A 


(...) 
B 


Qvaj  .   Xcr.:\.'r.:  ^ 

D,iv'.>;:ai:i  }]:i(ac  _ 
h  i.<j;-)  <r.i  ();\ 
hjaiM:a;i:  ^^src:-:   

Tr.  ::y]T  

or.  Cor.iputL'V 
I^^YIT,  Fall  l^nC 


Two  pithbaJ.ls   (A  and  B)  carrying  positive  and  negative  charges 
re.s])ectivcly  of  the  soxno  magniL:ude  are  siKspendf^d  froin  inf:ulating 
stands  by  oil];  threads  O'j  shown.     Uhicli  of  Mie  follovjin^j;  boat 
de«cril:>es  iha.  behavior  of  tha  baJ.ls        ball  B  is  brouglit  info 
close  proximity  witli  ball  A? 

A,  The  l:v.'o  bvill^^  v;ill  expGrienca  no  elGctrostatic 
f orcciv  " 

B,  Tlio  balls  will  be  initally  attracted  to  each  other, 
touch,,  and  then  repel  one  anot:jier. 

C.  Tho  ba3.1.s  vill  exparience  a  force  of  repuls;ion  to 
each  other . 

D.  Thri  balls  v'ill        Initally  attracted  to  each  otlier, 
touch s  and  since  they  become  eleci^i  ically  neutral, 
r eti ! a  1  n  In  c c; i  * t act. 


t  1  ftl 


1D^^^ 


23-5,2 


Skill  ^  Typ:i^ 
Diagram?  _yp£:_. 
Ants : 


USriA  Acceptc. 


Que  a 
Cue;- 


.V 


Oiai^ram  Mad  a  _^ 

Diagram  OK   

Diagrar.i  X^.ro:, 

To  NYir 

To  Co;iii)Ut(M"  _ 
OK  Compile: a r 

Aniiv/er  RecoL*d 
UY.l'W  Fall  yjlu 


2'y      r  r 


ERIC 


A, 
B. 


!  v\>  i;.-!-':  v;lil  CMu-r.:  ^:V;.r:  r:o  l.U'C  L.r;.i;  Lat-i^.- 
Tlje  ijal..].:-  e::po3::i (-1;^^  a  Torct-  ol  ropuJi^ion  no 
en  (ill  ot  :ic'i.' . 

Thu-  b^llr:  be:  invLaJ  Ly  nlt  rn;:l."ci  to  C3::]'i  otlV-T, 

Uoucli,  and  b>jco7nLng  o.lc^cri:;!  caJ  ly  iic:L;L)-i^l>  rc^niaJii 
in  contact. 


motion 
of-  G 


(  ) 


Two  pitbLc'J.ls   (A  nxitl  D)  cairrylrii^,  equal  poy.Lt.ive  charge?;  are 
suspendco  xro:n  i;inalat:i rvg  j^jl'aiuh^  hy  s^illc  tbreads  ay  GiiO-;:!. 
VJhich  of  tiici  f o1Igv;J.j';!.  best  describes  ubc  bcdiavJ.or  of  the 
balls  as  ball  3:«  i^:  brougl.'t  into  close  prox ar.i(Ll:y  with  bail  A? 

At     TlfCi  tv?o  balls  will  oxpardcnce  no  clcci:ros{:atic  force. 
^ThGi  balls  will  be  initaJly  attracted  to  each  other, 

touch,  and  than  rGP':il  one  another. 
C.     The  balls  will  experience  a  force  of  repulsion  to 

each  other . 

B.     Yi:.'  ball!:::  V7ill  be  initally  attracted  to  eacli  other, 
touch.,  and  bocOMing  electrically  naatral,  reiT);.rln. 
in  con  tad  . 


I.  135 


IJ  j  .-:;;;r::r-  "Ar  (  ■  -  

];ic^  01-  

n.la[;ru;.^  Xe^::::   

l  o  :•;•/:  T   

OK  Cci-:piite;:    

Au?:;\ver  Record^  

iNlYir,  Fail  J 


mil  23"!j,''i 


T0f-__p/i9-00    _ 

Skill  'iyp^_.. 

j:ia|3rari\?  _ves  

An?^ :  C  


U^iNA  Accepts 


Ques.  Proo3:^:d  v,^,;/ 
Qi'jes.  Xeroivad  

Dia[;rani  l-fadf^.  . 

bj/:\grain  OK    ^ 

])iagrai:i  Xt:aox  . 

I'o  NY  II    _  ; 

To  Coifiputv.'r  ^   • 

OK  Co{:ip>vter    . 

Ansv;ar  Re.i::ord^^_^  _  ; 

KYIT,  Fall  i;)  0 


! 


i 


2M-1.2 


ERIC 


'aU'.:  ('.;^)  iXtj. 


C.     Tli:i        Is  '.:::pej.  j  cnco      iTorco  of  ]'c;-j"iuLsion  to 

each  Oliver. 

J  .     ■  T  ]')  a     M  J .  J : .  v:  i.  i  .1 .  ]  >     j.  J  t  a  1 1  ^7     1 1~  •  a  c  I:  c  d   1:  o  e  j^.  c )  i  o  t ; :  e  , 
tc':'jA)^  and  t)i^co'^;j  n;.^  eJ.r^ctir j/:::i.Iy  ncul  al,  re!;:ain 


I)ia[^r::.'  Made 
* "        . ,   

io  NvjT   


A  pa]' ticuL- 
ctju:.!  I  ion ; 


eJ.cctric  fip.lv' 


d  o f : c r iL ed  by   the  f  o  1  I i  ■  w in j 


(2  "  >:)   i  nt:/coul 

Tbo  v?or]i  do:;(.  in  movivi^^',  a  ch".rf,o  q  -        coul  f  j:om      =-  1  to 
X      4  m  is,  in  jou.lcs 

A .     -f  3 .  0 

C,  -3,5 

D.  -3.0 

A  part-.icu1:ir  electric  fic3.d  can  be  descrJbGd  by  the  follo^wing 
eqaatJ.orj : 

t  ^  (2  X  -  3)   1  nt/coul 

T;,.e  v7ork  dona  in  r.\Dving  a  charge  q  =  +2  coul  from  >:  ^  0  to 
:-:  ^  2  m  is,  in  joules 

A.  '1-8 

B.  'W 
C, 

D.  -8 


t  1  KG 


{An.r>v^rr  l\oc. or  e;  ' 
1 

INYIT,  Tall 

IDf/  2A~].l  

TO'^  [!'^^::j30^  

Skill  2_  Typ  ii 

Dia^jvam?  no 

Ans :  B 


lD//^2'i-Jl-.'X^ 
TtV/  or>2-oo 


Diagrain?   no^ 

Ans :      ■  B 


II SNA  Accepts 
.'Kicf;;,  Proof  i^d 


24-1 


•2^1-1.5 


ERIC 


A  p;:rl:i(:ul.^r  rtlectric  field  can  ho  doscribod  by  tiViG  follovnn^; 
equr.Lion: 

E  =  (-^i  X    -  1)  d  nt/couj 

The  v'oric  doiia  in  movlnr:      charge  g  =  -1  coul  froni  >:  =  0  to 
:■:  -  2  m  io ,   in  joules 

A.  -1-3:^ 

E .  -I-IA 

C.  -lA 

D.  "'32 


Cues.  Fr^M^xcj 
J)i  u^^^i  a;.".       I  c:. 

To  ::vi  i 

Tfx   f'V.ir     ,  r-.v.- 


ID-  ^^zJA..-^ 

Dir.?^ranj?  no 


■JSNA  Acccpns 


A  particular  e.3-cc:tr.ic  field  can.  bo  described  by  the  f ollovjing 
Qciiiafi.on; 


E  ^  (A      -  2)  i  iit/coul 


The  V7ori-  done  in  moving  a  cliarge  of  q  ~  -1  coul  from  >:  1  m 
to  X  ^-  3  m  is,  in  joujes 

A.  -1-12 
13 ,  '  -1-3 

c,  -a 

1).  -12 


(.  1 8' 


IPg  2/i-.l  .  'S  

TO//  062- 00  

Ans :  A 


;.:     -r;  ;:t -ji  s::        ::i  :.v  : .' .  ,  j  :  j 

USMA  Accepi::; 


l;v;o  v.'v:  vJ--:-:-  ''^  ^-^^  -  ^i^ri:^'^:  c:ii-:i-':r-  ^'rn-luy  r; 


/l  • 

1 

>' 

B. 

2 

X 

C. 

4 

X 

D. 

8 

>: 

10'' 

AC;  ^    o  J 


i)  1  .a>n;n:-  OK   

'io  NYJT 

To  C o :■■•[> J t:e.v  ^ 

OK  Lloriiiutcr 


A v.ijwer  !ie'  orci  

|kYIT,  Veil  19;  0 


EKLC 


a    1  7.7  co'jl/  rn'- 


-!- 


am/ 


0  =  17,7  coui/m^ 


Tv70  parallel  plates  each  wii.h  a  surface  cliarge  densif.y 

a  -  17.','  coul/ir.'*'  form  a  rt^,:ion  of  unlfonn  electric  field  as 


shov;n  in  t];a  diai',ram. 
is ,   ill  voltH 


Tba  potenli;;!  difference  V^,g  2  V 


V, 


TOi'  071-C. 


Skill_?  T>p..' 

Diagram?  ycr, 

Av.s :  C 


3  10 


12 


c. 


3vO  X  10 


12 


6  10 


1  ?. 


12  10 


1  2 


t  188 


Proo>:  od^ 
Xcru:;ed 


Ques . 
Que-s, 

Diagrain  ilMdv:*  

Dia^^ioni  OK 

To  NYJ.r 


To  Coiaput:er   

OK  Coiaput;cr.— 


5              \"-'\  !  •  r.r ..  :.• 

sir'.- 

C. 

D. 

-  •  .  .; 


i)ia}; r.....:  z'^, to:-: 
To  :<)"1T 


To  Co-:^p.At:cr  

OK  Cot:;r.Mjt:cr 

Kill  ,  Fa  J  1  :    -'^i  ■ 


ERLC 


C7  -  cou!/m^ 


o  ^-  8.85  cou!/m^ 


Tvv  o  p  a  r  a  J  J.  o  1  n  1  a  l:  o  :^  o  a  c }  i  \-7  i  t  h  a  surface  char,  g  f  >   1  en  s  j  t;  y 

a  ra/,lon  of  uniform  electric  fio.k'  - 

.-Si  h  oval  iy- 
is  ,  in  V'j  .-  Li^ 


diagrai.i.     The  pDtantial  difference  \'.,,.  \\ 

B/i  A 


A,     V3  X  10^^ 


C. 
D. 


-3  X  10 
-6  >^  10 


1  2 


J  2 


t  189 


ny^  07:1^2^1^:  

Skill.  Tytv^ 

Diagrani?   y^^^^ 


Quc-is .  Proo.-'cci  _ 
Quu^s.  Xaroxri'd  

Dla^a'am  Macla 

Diagram  OK   

])ia[:,rarn  Xerc::  _ 

To  r^Yir   

To  Coii:pater  J 

OK  Conpui:cr 

Ansv;ar  ]\o.co/;t[__^  , 
NY  IT,  Fall  1970  ; 


A. 

y 

Ji. 

2 

C. 

1 

X 

1). 

0. 

5 

-  10 

Tlio  poLeritial.  (V)  al:  a  dist  cuica  of  3  5:1  f  rom  an  iF;oL'it:ecl 
point  cliiii-su-i  of  q      -1-2  >-  ICr^  coul  is,  in  vol  Ly 


A.  -6 

13.  -2 

C .  -1-2 

X  1.0  3 

D .  -1-6 

?Ji-ll,2        The  poLcatirl  (V)  at  a  ajrit-uice  of  2  m  from  an  isolatecl 
poi!il:  chargfi  of  q      -1^4  >■  10*"^  coul  Js,  in  volts. 

■    A.     IB  X  10^ 
9  10^' 

D,  •  -IS  X  .10^ 


t  m 


OiK".-; .  I'roci 

To  NY:  i' 

OR  Coir.'.'U to r 
Ani>wor  ^^?(..  ^.u'l 

T .  0 .  iM)7>:no 

Skill  _J  


Skill  2 
AriyX'/er :  A 

zr-  la  73t  yi  :-x  i*r  .i:!     r\  i  «  Tii  M;t 

1 1  SNA  AcccjT^Uf:;  _ 
Quen  •  Proof  i-d 


2A-n.A        Tl.e  poiant:if,1   (V)  ,-,t  n  d:i  .t;n>ce  of  ■>      f,-,,,,  i:;„lr,i,-J 
ciecLro.-)  Is ,  in  v(j1i.,s 

A,  -/i,!  ;<  lo"'-' 

B.  -2,05  X  JO"'" 

U.     -3.6  X  10"^^' 


ERIC 


2A-11.5        The  pof.evit:ial  (V)  at  a  distance  of  3  m  from  an  i?.;o.laLed 
point:  cliarge  of  q  ^  4-3  >^  10"^  coul  is,  in  volts. 

B.  3  X  10^ 

C.  9  X  10^ 

D.  81  >'  10^ 


t.  191 


Skill   

Dia^-r.';iu?  rifj 


Que.:-.  l\.:u:c:/:A^ 
ID  ,7    .'^'^-l.'l.  .3 


T  r  0  .  ^^_072-J.O 
Skill  _2  

AnEv/cr:  c 


USNA  Acccprrj 


1 


c 


1 1: 


C.  OIK;    pL    1/3  1:1   r  Ji^ilt.   of   "l^q . 

D.  Tliarci  c'-ro  no  poj.]U"i-;  v^lioro.  V  0, 


Tv/o  cliarges  of  mafjni.tude  -ho  and  -4  q  aru  separated  by  a 
distance  of  1  tn.     The  tv;o  points  on  tl)Ci  lint  joining  the 
two  charges  v^here  tlia  potential  V  -  0  iire 

A,  1/3  m  left  of  4q;   1/5  n\  right  of  +q  , 

B,  1/5  T)\  left  of  'hq;   1/3  m  ri.eht  of  ^K]  . 

C,  one  point  1/5  ni  to  riglit  of  -iq , 

D,  There  .^re  no  points  where  V  "  0, 


Que.-; ,  Xort^::.-.;.!^ 

Dia^ra-ii  M^uio 
Diagr.Mn  OK. 

To  NY  IT 


To  Compnto.  r 
OK  ConiDuter 


Ansv:er  Record 


NY IT,  Fall  1970 


24-13.2 

.')'^    073-00  ^ 

iiJi^r ^  yes 


I 


ERLC 


t;  1  f)2 


{i^iM.c:  .  

Vsv'j  Card  I  IS  ad  , 


A.  2f:'>  ;:i  'W'-'i-  o'  c;  ?  rJf'i:i:  i'i  c| , 
]) ,     'i:  i  I  r  C'.  it  I  u  n  o    o  j.  n  t  s  w  ri  ci'  c  V      0 , 


ci  -  '£  0'! 

_  >  -  J 


Tvo  cliarf'cr^  of  iarig)T:i.t".u'la  -fq  avjcl  -q  are  ;^:cp.:iratad  by  a 
dls ta!)c::o.  of  1  in.     The  tioo  polniis  on  tin-"!  line.  jonnin[^  the 
two  criarges  v?here  thr^  potant:i.nl  V  -  0  arc 

A.     The  position  of  -f q ;       1/2  r.i  right  of  -l-q. 

The  position  of  -q:       1/2  n  left  of  -q. 
C-     CiiG  poiiiL"  1/2  n  ri^^ht  of  -!-q . 
D.     There  are  no  points  \;hGre  V  -  0, 


t  1 9:] 


Oir..  :  f.      '  ■ 

Dl;v:r:;n  OK  

Dia;vv.si.i  Aero;'._ 

To  NY  IT    _ 

To  CoripuUar 

OK  Coinputor  

Answer  lloicorcl  

NYIT,  Fell  1970 

ID/^_j^V-jj^  

T  ,  0  ,  073-;00 
Skill  _2  

A  nsv;ar  r  C 


USHA  Acceptj^ 

QuGs; .  Proof  eO, 
QuoGc  Xeror.eci 

Dlajr^oia  Made.  _ 
maz'cv^  OK  _  2.1 
Dia^rar^  Xe.ro::  

To  MY  IT   

To  Coaputar   

OK  Corcputar  

NYIT,  Fall  1970 


i:*.    1     iciL  I'l:  -r'-|;  '      .1./:)     r.ii-ii[  f  =  r 

C.     one  pc'lut.  1/3  p:  ri'^lii:  ol:  -l-q , 

D  ,     T  h  a  r  cz  c  i^:  n  o  p  a  .in  t:  h  v"h  r.' c  \'  -  ^  0  . 


Qv-t,:-.  Pro.-.:.;- 
Dj,:;.[-rn;;;  OK 


To  NY IT   

To  Coiv^putt-jr  

OK  Cor::pul;or  

NYXT^  Fall  1970 


25-1.1        At:  i}  poJ.nt  P  tho.  olaci.riCcil  pnliont.i.al   clue  to  a  dipolc^,  .localecl 

n("  DrJyyLn  of  p.n  :-:y-p.l^.i!ie 

sysl:oin  is  t'Jvon  by 

where  p      2  a'q  and        =  >:^-  + 
and  0  is  measured  from  Llic^  +  y 
axis ,   Lhe.  y  con!ponenl'"  of  tlie 
cleclirlc  field  (Ey)  at  point  P 
i£j  givcm  by 


.(x2  +  y?-)  3/2 


A.     This  is  the  CORRECT  expression  for  Ey . 

)i.     Tliis  is  NOT  the  correct  GxprcRsion  for  Ey. 


c 


1  101 


ID//  25-1.1  

Skill  2^  iyp-_._ 

Di.ngr.um?  ^yj^i^  


USNA  Accept.^  ^ 

Cues.  Proojied 
Quc;3 .  Xer  or^y:^ 

Diagram  H^id;i^^ 


Diagrar;:-  OK 
To  NYir 


To  C::5nipatc)'  _ 
OK  Ccniputv:/: 

Answer  )v.>c()i;d 
KYIT,  Pa  1.1  15^0 


:)!:(.!     .  '. 


A.  Tlih^  is  the  {:0KK]:c:T  c::prMSi-;lon  for  i:y. 

B.  Tiil.^j;  it;  NOT   [:1k:  com-ct  c:>:p):o.s.slcM:!   I'ov  i-:v . 


At  a  poJni:  I'  l:iic  c]  c.c  LrJ  ca  l.  po  tr  n t.lal  due  l  o  a  clipolc  .lor.cU.c^J 

at  til o  o ]- j  [I  i  n  o [  .-i 1 1  x y - p ] i ik • 
syp l;c-);j  1^-;     ivGii  by 


o 


v;]uu;e  p  ^  2  aq '  ^ind  r'"  -  x"^  •}•  y' 
and  0  is  :T-o*asurc^a  Iron:  l:ln;  H-y 
cL';:l  H  >   tha  y  componor.  t  oi  Ljk,' 
c].ccl:ri.c  fiLdd   (]:y)  at  paint  1' 
is  civ&n  by 


471  r 


7x^^  -1-  y^)'  3/2 


A.  This  is  the  CORRF.CT  e::p7:ession  for  Ey. 

B.  This  is  NOT  the  correct  expression  for  Ey . 


iwVIT,  rail 


I 


Ski  IJ. 


A  in 


IJSNA  Accept!: 
Qjcs  .   ProOj" rio 

IJiagrcir!^  Mad;! 
Diagram  OK 
Diagram:  Xei:c;:< 

To  NY IT   

To  C  03  lip  a  tor 
OK  Co^v.putcr 

AnioVs^o.r  Recoi'fi 

NVIT,  Fall  \\\ 


A.     Ti'jU'v  'i.s  tlio  ('C)i^;>}''"*'i'  cjipr-. on  lor  j;y  . 
!■ .     T 1 )  i  i\ QT  t,  I }  ^ ^  c.  o  j ' r  e  c  t  c t:-:  i ?  j * c i.;  i.  o  n  i  o  i:  K y 


OK  Cr^ripul  L-r 
Mi  11'  J  Fa  1 3.  1 !; . 


23-1.3        At  a  ])o.;'ni:  P  trio  cl  i.:r.trica1   ]>oUntial   tlMt.-  f-o  :i  diijolo  local.ocl 

at:   1 . 1 1 L  J  t  >  r  ;i .  J.; : ,  11  o  r  a  n  x  y  -  p }  n  n  c. 
svi- t.U'!i  is      vc]i  by 


I 


ERIC 




v:iK5rc^  p       2  £;q  and        --^        -1-  y*^ 
an d  0  i s  niij ti  r.  v' d  f  r  ;n  l; I ) i >  H  v 
axisj  tlic  y  coiiiiionon f  of  tlie. 
ciccLric  fieJ.d  (Ky)  at:  poiiit  ? 
is  given  by 


Ey 


P 


(x2  +  y2)l/l 


A,     This  ic  the  CORRECT  u.xprcssion  for  I-y. 
]j.     This  iy  NOT  the  corrr:ct  expression  for  Ky 


t;  in(; 


Skil.l._j;_  Ty 


Li  t J  t'l H.'  1.  •■  i  C:  C.  C  \. 

Di.cigra.ii  Madvi 
niagrani  OK  ' 


To  NY  IT 

To  Corapate  ■* 

OK  Comr;iit:;^r 

Ansv/er  R'.?i'.u.urj 
KVn,  Fail.  j^Vf) 


25-6.3 


c 


Tvjo  concentric,   coinli^ci.uu;  splioric-;- 1   slu'I';.^  h.ivv.  rudli  of 


charj^ei::  on  Liu-  r^hclJ^i  arc  ^-].0"*^  coul  and 


■10' 


ecu]  . 


TilC:  dlf icroiice  in  pol:i-nlLal  (V^ 


U  j  J )  bet:  V7  <  •  v  n   1 1 1 1 :   t:  v;  o 


A. 

B.  "IS 


Tv;o  conccvitric.^  coiulucting  sphorlcal  shells  Imve  i-adii  of 
r  ^  l  /^i  m  and  R  =  1  m  re-speclvively .     The  rcf>poctive  ch.'irges 
on  the  fihclli:  are  -flO"'^'  coul  and  •-10~^  coul.     The  diffurciuio 
in  poteniilal  (Y^,  -  U^.)  between  tlie  Uju  sj^heroji,  is,  in  volLs 


A. 
D. 


72  X  10^ 
27  X  10^^ 
-27  X  10' 
Zero 


t  197 


ID^^  25-6.2 


Skill 


Diaicra:n?  j]e 
At  1.0 :  C 


\  Accep;:;i 

Cues.  Prgoi:ed_ 
Quey.  Xeroxod 

Diagram  i'-'ad::_ 


ID?/  --'^-^■•3   

TO//  . 

Ski.ll__9__,  '^'i^  ?■■-..-... 
Dingratu? 

Ana:  ^ 


UKlJA  Ac  cup  u;. 


( \ 


EKLC 


>'  .10- 


eou.l  .  The 


if-:,   in  voll::.-.  . 

A,  1-08  -  10^ 

]i.  36  ^  K)^ 

C.  -36  10^ 

D,  Zero 


Ti\u  pot.Gnf.ioj.  at  a  point  a  disLance  r  firon  tlie  cunter  of  a 
/•::>/,-c<:;/-Kv;.'i%//;7  ^^plic^re  of  radiuy        charged  uniiorrnjy  with  a 
total  charge  Q  i.s  propo^-i.loiial  l:u 

for  r  <  R;  ^  for  r  >  R 


A.  The  .-ibove  cxprL'.yvSluu  is  correct. 

B.  Tho  abova  Gxprr-i.^^sion  is  incorrect, 


t  1  08 


Dia^-  a  -  :^ada 


6.;»_ 

Skill^_^^^  Typ.^__ 

DiOJM-vrr,?  ^^^^  


I'; 


liS.NA  Accept. -3 
Quas .  rrooCc.u^//'." 

ID//     25 -J  0,1 


TO//  .<?21f!:ir-2i?^.^.. 

Skiii^;^  Type  

Diagraii:?  _  ruj^  _ 
Ans :  A 


USIn'A  Accept;?; 


Que.-i .  Xeroxed 


2jj-10-3      "^'iio       t:-))  [.■*  ,>]    nt  r\  pninl  a  ilh;  t;:::;rc:  r  i'yir,\:   [he  center/  of"  a 

tot.:: I  cliai^'.o:  Q  is  prupor i:  i 1  Lo 

]. 


r 


ERIC 


r  for  r  <  R;        for  r  >  R 


A .  T 1 1  e  aV; u v ci  c>:p r e s s  i. o : i  is  ao r  i. t : t . 

B.  The  above  oxp7:of;^xOi:  is  incorrcci: 


25-~*.0.4      The  pot-_e.r.[:.ial  al:  a  poinC  a  cli^JtrincG  r  from  the  ccnrar  of  a 
non-aoriduaUyig  ^^phcTe  ot  rndiu^        charged  uniformly      th  a 
toLul  chc-ir^'.e  Q        proporcioiral  to 

constant  for  r  <  R;  i  for  r  >  R 


A,  ■  The  nbovci  oMprcsrjion  is  correct, 

B.  The  above  expre.'.i5-.io-n  is  incorrect. 


To  ly^ax 


Skill  2 


Diagrap.i?  r.o 


USNA  Acccrpr.s   

Qups .  Proofed . , ^jj^ 
Ques .  Xcror.ed  

Diar-raiA  Hade 


Skill   

D  i  a  gram?  no^  

Ansv;Gr:  I) 


USHA  Accepts 


Que/3.  J'r^^ofcd /Va/, 


:o(l 


.V  o:: 


EKLC 


(Z  -  2) 


79  i>rol:oji.s  (q.^      vl. .  6  > 
lit  n  ]>oin-:       1m rp,*: 
a  l:i-;H>i:ic  OiK-j-y        A  Mc.:v   (J         -  l.G       JO""''  juu:i(;'s), 
Ai:^:n:iii.i.nf;^  thai:  u-y-ixi:  tic]  a  is  travciJinv:  d:ij:ecl]y  Coward 

tliO  st.-tionn.ry  i^^'^rl  miclK-xi::' ,  tha  cii:;t:;;nce  of  clo;-usL  apprunch 
of  the  G-p.:,r  Lir]  c:  to  the  nucJeuri  Is  y  in  wwitaxF, 


:\  posurive  chiirf^o  oqu;il  to  that  of 

iO^'^^     coul)  .     All  o;-p;u ficJe 

ti:i  ;,:t;.;ncu  froi:!  tlu:  nucleus  (r 

.  ]  9 


A. 
li. 
C. 


9.2 

7.2  y-  10" 
11.  A  X  lu' 


1  G 
J  'i 


A  ['.old  nucleus  contirlrj:  a  posxtivQ  chax-go.  equal   to  th.at  of 
79  pro*:oi:s   (q  ^  -  -Vl.t  >'  10"^  ^ coul).     An  a-partlcle  (Z  =  2) 
111:  a  large  distance  from  the  nuclcui^  (r  ->  ^•^)  , 


lia:^5  a: 


a  po 


of  5  Hev  (1  cv  -  1.6  x  10'^^*'  joules). 
Asi-uuu.iug  that  tlia  a-par L.icla  in  traveling  directly  tov;nrd 
t])0.  stationary  gold  nucleaSj  the  difiitancc;  of  cJ.osoftt  approach 
of  the  a-partlc.'lo  to  the  nucleus  i,s ,   in  meters 


A. 
C. 


9.12  y 
A. 56  - 
5.8  X  10' 


10^^^^ 
IQ-^" 

1  G 


7.3 


10 


-3 : 


(.200 


lD-/_ 


Skill 


Ans :  C 


USiN'A  AcccrpizvS 
Qu  e G .  X a  r ox e d_ 


TO//  075-00  

Skill  2  T>^pa^ 
Diagram?   iio  


Ans : 


USNA  Accepts  _  


26-1.1 


A  f \ o  I (1  I . •  \  r  1  c  11  r.oV'.- 

has,  ill  :i  poillt  ] r^jt'  dU^l- 
a  kinoLlc  cncvr):y-  ox   G  M-jV  (J 


cou:.),  / '•)  :'-;>;iT'{:  i  (•]  C':  =^  2') 
ii^x"   i':;o::i  [.lie  :iiirlt-i:>J   (r  , 


Ar;:;u:uui^^  1:);;it:  tiie  (.-particle  xr.  t rnvel:!  dir-.^cLly  t:t,>\;::i-d 
of  -tht^  a-par  UlcJ  »i  tu  t.hc  nucJ.eu!,  is,   in  i.Kilers, 


A. 
D. 


3.8  X  ]()• 

7.6  X  IQ- 

3.^;  >:  10' 

0.1  X  icr 


■  3  h 
3  it 

■  ?  -1 


A  pnrjHel  plate  c:-'pacitor  conni.st.o  of  t.v/o  par.-illcl 
condirci:  Lng  plates  of.  area  ].0"^"  lu^"  and  separated  by  a 
distanct^.  of  1  irmu     The  capacxtaaca  of  .thiii  capacitor 
Is.  i)i  faraL^'i 


A. 

8.85 

X 

10" 

9 

11. 

8.85 

X 

1  1 

C. 

8.85 

X 

10- 

1  h 

D. 

X 

10' 

1  7 

Dia 


1 

Ski. 


11 


Ty  p:: 


Dia^ran:?  no 

C 


:.-  r.;  r  ■  ~  „:  r:. tr     :i  ^  rr. 

US1>IA  Acu-pts   

Qu  a  s .  P  r  o f  d   

Dues.  l\(irciy.f::} 


26-1.] 


Skill 


IJ.iagrom? 


no 


B 


ERLC 


t  201 


26--1-.3         A  ivTcJ.lc'l  c:ip.'ic.i  t-(;r  cniir;  i  ^1:^  of  lv;o  pni'/il'lcl. 

cuivilr 'Cl  i  ii:',  ])l>!l^  ';  of  .[{){)  cii"  'u-p..' ]-:U:(  J  Ijy  .-i 


A.     7.0  >'  .10' 

c.  itr-' 


■  1  7 


!  i  'J 


.no 


26-1../f 


A  p,-.rallc2l  r.l:;ta  rapru.'.l.tor  conKiM-F;  of  tv;o  imrjilloj, 
f.(;iiuo(;i.lnf:  pl.;'.l  r-:;  oC  aroa  100  cm''  ;!iui  r>c>iiaj-aLc'(l  liy  a 
(l1;;Lain:c  of  1.77  mi;u     The  rapacitanf.f^  of  Llii.y  cnp.Mc.Uor 


a  f,' 


a;a<.i;; 


A. 
)i. 
C. 
D. 


'j  y  10" 
5  >■  \o' 


1  0 

1 1 


I    I  ..'I'vi'-'... 

l>i'ii}'.raii;7  no  . 


ERIC 


I  '.>o:> 


26-0..1 


hoUnv/ cylin  uf  i^r;-Lh  ].  wluh  r:u]U.  a  aiui  !.  (b  >  a) 
j  r.  ,;Lvan  by  Ihc  c:;pi:s''.>r;:I  c;;i 

C  -  Aac.^.,  (b  -  a) 


A.  The  above  expr c::;/.irjn  in  correct. 

B.  The  above  expression  is  m)t  correct. 


26-6.2  Tbo  c.'M">''^'-'^"-''^^'^-  '-^  capacitor  formea  by  two  concentric 
hollov/  c>'J.lafb:r.s  of  ion.^^.th  L  V7li:]i  radii  a  and  b  (b  >  a) 
is  i^iven  hy  the  e:'.prc:or.icn 

C     2]rCo  L  In  (b/a) 

A.    Tha  nbovo  exprcr^.'iion  is  corrcicl.. 
IJ.    Tlie  nbova  expression  ib  noj:  correct. 


1 

i 

I 
t 

lr-La},;..-:,r,i?„  J}.','_.__ 
Anr.  


USNA  Aci'.opts 

IDf/  ?:6rA-2-_ 

SkiJl   -  Tyuc 

l)i.;.i^;;:ani?__no_  

Alis  ;  B  


ERIC 


I,  i^o;; 


USNA  Ar:ci'pt:'i 


1)o1.1gv/  <  y  1 -J nuors  cj.r  lenru-h  I.  Vs'jlh  radi.i  a  and  b  (1^  >  n) 
i  fi  g  i  V  c  n  1 ;  y  L !  i    c  .  ■; \)  r  c-  ;/>  1  cm 


C 


A.  Thu  above  Cixprersfriou  j  s  cori'ecf. 

B.  The  abovfj  c.xprcisrjion  is  not:  correct:, 


9  1\- 


Tlte  c;in;iclt:aiirc;  o:'  a  capacit.oi:  fornuHl  by  two  conccnCric 
liollmv-  cyiin.u^rs  o/  Iciiv-tli  L  wit:h  rnJii  a  and  b  (b  >  a) 
is  g:ivon  by  the  u:-; prcssion 

^      In  OVb) 

A*    The  alKJvc  nxpres.^i.on  iy  corrccL. 

B.     Tin:  above-:  c.i>:prc!s.s-u;n  :i.s  no  I:  coi.  ;:r'c  t: . 


Sl::LjJ.^2  _ryp,: 
Diug.vaoi  no 


t  ;  :!0! 


The  utji.; '.Vvi.U'i!':  c;n>at:-j.t{!:i»\.  oi   tlia  circuit  Kiiovn;  ]if 


-3  0.2 


ERIC 


A, 
]i, 
C. 
D. 


0,72r. 
1.37 
6.25 
.13 . 0 


c, 


c 

0 


-<.;■- 


3 /if 


The  equlv;i.. capacitance  of  the  circuit:  shown  is,  in  ]if. . 


A.  li 

B.  6.:;- 

C.  5.75 

D.  1 


t  20'. 


in-.,..::  _  ^  

In. /I.?  ' .-ii  1  US'.  _^ 


26-10.2  

lAns:  1) 


.1.1  revised  vi''.':;v: 
student:  use. 

iDai e : 


jWuw  Card  n:.'.'d?_ 
I[;Y1T,  Fall  1970 


EKLC 


C. 

D. 


1.33 
13 


o 

 .  

c 


-••'ilcint-.  capacif.anc-:  cf  the  circuit  sho-.-;    is,  in 

3 . 00 
3.43 
].25 
0.59 


(:  2  Of) 


I 


|^•ev;  C..;  ;! 


[ID/;  2f.::in. 

I 

TOfy  ^£2^^;^ 

Sk  i  jl_J>  _jryp 
An;;:  D 


USl^A  Accepts  

Ques.  Prooi'f.<l_^ 

If  revih^cd  af^^  • 
student:  u.sl^: 

Dale  :  

Now  Card  u.^id?  

Fall  :i.970 


i  f  i 


(    ■  ^  ■ 


11. 0 
8.07 
1.00 
0.46 


Que  ■ ;  .    r  ■  :*    C  >  f  C:  cl  ' 
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1,n- 

KJ?^  0^'<::^2  

r 

L  S 

^2 

r 

C4 

I 

In  tr 
batt- 


;..o^:7n  tlvj.  I:^'>::al  charge  suxrplied  by  the 

..coal 


ijb:\.M  ^5..;:  up  It-; 


r 


IIj!  revised  .rJ'L>;; 
!  frf'!--:!..'!!!:  uscj: 
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A.  .1.2 

D.  69 

C.  76 

D.  132 


f 

2f-tf 

In  the  circuit  shown  tlic  total  cliarge  suppIJ  1  by  the 
battc-ry  is,   i;i  ].!coul 


A. 


7^.0 
58.4 
8.00 
4,25 
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h::;KA  A..  : 
1 

i  '  I  ^  ■  •  '   *  " 

i  ::  11.    ]A:  i  I    ^  '^VO 

1 

26-1  J  .  3 

iSki.l  i_l„.Jypr  

jI3icigi:am?  ycs_  

jAns:_   £  


i 

lUSNA  Acci'.pts^  

1 

I.LI  irevi.sod  aft.  :* 
I  H  tilde  at:  use; 

D'die  :  

I\ew  Card  used?  

KYIT.  Vr/i) 


by   ii,.    :  . 


i:o'.  . ..  cii 


i;.  .■17 

C.  ':2.5 

i).  0 


26-15.  :> 


26-1  :;.5 


.yc-i  


In  thc-i  circuit:  shown  the  tDt:£il  charge  Ruppliad  by 
i.       b;-  clr;ry  iSj  in  licoul 


r 


ERIC 


A. 

.132 

iJSKA  ACuL':^ 

B. 

104 

C. 

12.0 

D. 

5.54 

.  .1  1 
s  cud 


■a  TV. 


27-1 •!         Find  the  work  dona  in  charging  a  parallel  plate  capacitor 
to  produce  a  final  cltarge  magnitude  Q  =  3  x  10"*  3  coul  on 

eacli  plate  and  a  potential  diffurunce  between  the  plates  of  .r  -  97  i  i 

V  =  AOO  volts.  /^^L.^f-Jili  

! 

w  =   (?)   j ouic  ' ' ^ ' .-^Ji y  

:Jicigrc-i?  ^  no  


.60 


27-l-*2         It  requires  1.0  joule  of  work,  to  charge  a  parallel 
plate  capacitor  to  prodtuce  a  potential  difference 
betvenn  the  plates  of  ^  -  500*  volts.     Find  tlie  mag- 
nitude of  tlie  charge  Q  on  each  plate. 


Q 


(?) 


ID//  27-1.2 


TO//  O^J-o7 


Skill  ^  Type  

Diagram?  no 
Ans:  '4.0  x  10"^ 


27-1.3 


ERIC 


Iht  reqE±res  0.75  joule  of  work  to  produce  a  final 
Gharge  magnitude  Q  =  7.5  x  lO  3  coul  on  each  plate 
M  a  psorallel  plate  capacitor.     What  is  the  final 
potent±al  difference  V  between  the  plates? 


V  =  (?) 


volts 
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ID//  27-1.3 


TO//     09l-o  V 
Skill  «>g  Type 
Diagram?  no 


Ans:  200 


USNA  Accepts_ 


Ques.  Proofed  ^-^A 

If  revised  after 
student  use: 


27-1.4 


27-1.5 


27-6.1 


Find  the  work  done  in  cliarging  a  parallel  plnt:e 
capacitor  to  produce  a  final  clitir^e  niagnitiuie 
Q  =:  5  :<  10*"^  coul  on  oacli  plate  wlicn  tlio  capaci: 
is  12.5  ;.f. 


W  =      (?)  joule 


Find  the  capacitance  of  a  parallel  plate  capacitor 
which  requires  4.0  joule  of  work  to  produce  a  final 
charge  magnitude  Q  =  2  >^  lO'^  coul  on  each  plate. 


C  = 


(?) 


Two  capacitors,  Cy  =  3.00  yf  and!       =  6.00  yf,  are 
each  charged  to  a  charge  magnitodo  of  1.5  x  1(0^^^  coul 
on  each  plate.     The  two  capacitors  are  tlien  cormected 
with  like  plates  together.     Find  the  energy'  stoired  in 
the  f inaL  system . 


E  = 


(?) 


joule 


Skill  ^  Type 
Diagram?  no 


Ans :  1.0 


in^'  27-1.5 


Skill  ^Ji'yp^'_ 

Dia^^ram?  lU^ 

Ans:  0.5 


h);--  27-6.1 
Ski  I  l^^.J'ypi-_ 

::v;i;am?  no 


:Ai:!>; 


.500 


27-6.2         Two  capacitors,  Cj  =  4.00  Uf  and  C2  =  12..00  y£ 
arje  each  charged  indepenrlmftly  to  a  potential 
difference  of  50  V  betwePM  itheir  respective, 
plates •    The  capacitors  arp  then  coenected  with 
opposite  plates  rtagethear-.    Find  the  energy  stared 
in  the  final  system. 


E  = 


JO?,'  oS^op.^. 


-US 


5j.Q0..>i  10" 


ERIC 
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27-6.3         Two  cnpar.Ut  "'.00  \if  and  j ,  00  \\f  are 

cluirged  indeiJOiuicnL y  lo  a  cliarge  magnitude  of 
8.00  >^  lO""  coul  and  6.00  x  10""^  coul  ror^iioclively 
Cj  and  C2  are  tlicn  connected  witli  illu^  plates 
together.     Find  the  final  potential  difference 
between  the  tv;o  plates  of  . 


(?) 


volts 


l\)f' 


,27-6-3  


iJi.ogrrirn?  J}9  

\nii:  200 


27-6.4         Two  capacitors  Ci.=  2.00  yf  and  C2  =  5.00  yf 

are  charged  independently  to  a  charge  magnitude  of 
8.20  X  10""^  coul  and  6.10  x  lO""*  coul,  respectively. 

Cj  and        are  then  connected  with  opposite  plates    

together.     Find  the  final  potential  difference 

between  the  two  plates  of  C^.  -  oSr^  \^  P.. 


Vi  =  (?)   volts 


 no 

^iitil  30.0 


JSNA  Ac'':epts__ 


27-6.5         Two  capacitors  Z.OO  Vf  and  C2  =  5.00  yf  axe 

charged  to  a  poteaaitialL.  difference  between  their 
plates  of  50  volts  and  120  volts  respectively. 
Cl  and  Cz  are  then  connected  with  like  plates 
together.    Find  the  energy  stored  in  the  final 
system. 


E  = 


(?) 


joule 


III)*  27-6.5 


iskill^^_Type  


iPiagram?  no 


!^'^^L.1..5Q.><.10~5. 


r 


ERIC 
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USNA  Accepts 


Quos.  Proofed 


27-10.1 


A  dioloctric  slab  of  thickness  .1.0  mm  and  a  dioloctric 
con.sLant  of  A.O  ir.  inserted  botwoea  the  plates  of  a 
parallel-pliite  napacUor  with  a  plate  separation  of  1.5  mm 
and  a  plate  area  of  2.0  cm\     The  capacitance  of  the 
capacitor  is 

A-  .885  lipf 

B.  2.36  pyf 

c.  3.5A  yyf 

D.  4.71  ppf 


TO//  oSS'-^o 


Skill^^Type^ 
D:  agram?  


 B  


jUSNA  AceepUs 


27-10.2       A  dielectric  slab  of  tliickness  d/2  and  dielectric  constant 
K  is  inserted  between  the  plates  of  a  parallel-plate 
capacitor  of  plate  separation  d  and  area  A.    Wliat  is  tlie 
capacitance  of  the  capacitor? 

A.     C  =  2_§oA_ 


B.     C  = 


C.     C  = 


d 

2  EqA 
Kd 


|         27-10  ._2__ 

I 

jTOA  083-00  _ 

I  Ski  11^  ^'lype_ 

!uiagram?_  jio 

i 

i  An  s  :  D 


D.     C  = 


2  K£nA 
d   (K  -  1) 


27-10.3  A  parallel  plate  capacitor  is  made  up  of  two  plates  with 

an  area  of  4.0  cm^  and  a  dielectric  with  constant  K  =  3.0 
-Ft  1T^-ng  th.e  space  between  the  plates.     What  must  be  the 

thti^ess  of  the*  dielectric  if  the  capacitance  of  the 
capsffinrtor  is  1.77  yyf? 

A.  6.0  mm 

B.  2.0  mm 

C.  1.5  mm 

D.  0.6  mm 

E.  0.2  mm 


EKLC 
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TO i!       0^3  '  o 

Skill  Type  

Diagram*:__^Q  

^i^s  :  A  


USNA  Accepts 


27-10.4 


27-10.5 


27-16.1 


r 


A  dielectric  slab  of  thickness  b  and  dielectric  constant  K 
is  inserted  between  the  plates  of  a  parallel-plate 
capacitor  of  plate  separation  3  b  and  area  A.    What  is  the 
capacitance  of  tlic  capacitor? 

A..  C 

2  b 


B. 


b(2  K  +  1) 


C  = 


D.     C  = 


KCqA 

3  b 


2  Kb* 


A  dielectric  slab  of  thickness  b  =  1.0  mm  and  dielectric 
constant  K  =  5.0  is  inserted  between  the  plates  of  a 
parallel  plate  capacitor  of  plate  separation  d  =  3.0  mm 


and  area  A  =  25.0  cm"^ 
capacitor? 

A.  5.55  MUf 

B.  11.1  MUf 

C.  9.94  MMf 

D.  22.2  MUf 


What  is  the  capacitance  of  the 


lU//  27- 

I0.it 

TO//  083- 

00 

Skill  2 

Type 

Diagram? 

no 

Ans : 

B 

USNA  Accepts 


Quea.  Proofed  Sh^ 
If  revirsed  ulte.C 


27-10.5  

Toil  OB3\o 
Skill,. X  Type 

Diagram?  no  

Ans :  C 


A  parallel  plate  air  capacitor  having  capacitance  2.0  pf  is  , 
connected  to  a  100  volt  battery.     After  the  capacitor  is 

fully  charged  it  is  disconnected  from  the  battery  and -filled  |  07  i/:' 

with  a  dielectric  material  of  dielectric  constant  K  =  2.0.  !lD//  ^/-16.1 

What  is  the  potential  difference  between  the  plates  of  the  !  '  ^oo 

capacitor  now?  TO//  083-00 


V  = 


volts 


Skill     2  Type 
Diagram?  no 
Ans:  50 


EKLC 


2.7-16.2       A  parallel  plate  capacitor  filled  with  dielectric  material 
of  dielectric  constant  K  =  2.5  has  a  capacitance  of  5.0 
and  is  connected  to  a  50  volt  battery.     After  the  capacitor 
is  fully  charged  it  is  disconnected  from  the  battery  and 
the  dielectric  material  is  removed.    What  is  the  potential 
difference  between  the  pJates  of  the  capacitor 'now? 


volts 


27-16.2 


TQit  083-00 


Skill    2  Type 

1 
I 

IPiaRram?  no 


|Aus  i 


125 


27-16.3 


A  parallel  plate  air  capacitor  having  capacitance  2.0  pf  is 
connected  to  a  100  volt  battery.     After  the  capacitor  is 
fully  charged  it  is  disconnected  from  the  battery  and  filled 
with  a  dielectric  material  of  dielectric  constant  K  =  2.0. 
^^^lat  is  the  final  energy  stored  in  the  capacitor? 


E  ^ 


joule 


USNA  Accepts 


\m1  27-16.3 


TO/y  083-00 


Skill  2  Type 
Diagram?_no  


Ans : 


lO'' 


27-16.4 


A  parallel  plate  capacitor  filled  with  a  dielectric  material 
of  dielectric  constant  K  =  2.5  has  a  capacitance  of  5.0  pf 
and  is  connected  to  a  50  volt  battery.    After  the  capacitor 
is  fully  charged  it  is  disconnected  from  the  battery  and  the 
dielectric  material  is  removed.     What  is  the  final  energy 
stored  in  the  capacitor? 


E  = 


joule 


C 
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ilD^  27-16.4 


TO//  083-00 


Skill  2  Type 
Diagram?  no 


Ans:    1.-25  x  lO"** 


USNA  Acc;epts_ 


Que3 .  Proofed 


?.7'16.5       llov;  much  of  the  stored  onargy  In  an  ^^^x:  capacitor  which  hna 
I  been  charj^ed  with  a  100  volt  baiitory  ^Uid  has  a  Ccipacltnnce 

of  2.0  lif  in  lost  when  tlie  capacitor  1?;  cumplotcjjy  fillod 
with  a  dielectric  material  which  haj?      diclGctrJc  constant 
of  2.5? 


lost 


joule 


Skill  .  2  Type, 
Diagram?  no 


Ans:  6»0  X  10" 


28-1.1 


28-1.2 


ERIC 


A  continuous  current  will  be  present  in  a  metallic 
ccnductor  if 

A.  the  resistivity  of  the  con<^Uctor  exceeds 
a  certain  minimuin  value. 

B.  a  potential  gradient  is  ni^iintained  throughout 
the  length  of  the  conductol^ 

C.  the  conductor  has  sufficict^t  "free"  electrons. 

D.  a  sufficiently  large  net  positive  charge 
resides  on  its  surface.  . 


A  continuous  current  will  be  presen*^  in  a  metallic 
conductor  if 

A.  the  conductor  has  sufficie^^t  "free" 
electrons 

B.  the  conductor  is  grounded. 

C.  an  object  bearing  an  exces^  positive 
charge  is  brought  near  the  Conductor. 

D.  a  potential  gradient  is  maintained  throughout 
the  length  of  the  conducto^^» 


ID//  .28-].l 


Skill    0  Typ-^^ 
Diagram? 
Ans:  2 
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USNA  Accepts   

Ques.  Proofed S//]/ 
Qued .  Xero.\ed___ 

Diagram  Made  

Diagram  OK   

Diagram  Xerox 


ID//  28-1.2 

Skill    0  Typ^?^ 
Diagram?  no 
Ans  \  D 


USNA  Accepts  \ 

Ques .  Proofed  "% 


A  continuous  current  will  be  present:  in  a  metallic 
conductor  if 


A.  the.  not  motion  of  charges  is  suf f iciCMitly 
liirgti. 

B.  there  are  present  more  "free"  electrons  tlian 
"bound"  electrons. 


C.  a  potential  gradient  is  maintained  througliout 
the  length  of  the  conductor. 

D.  the  conductor  is  grounded. 


A  continuous  current  will  be  present  in  a  metallic 
conductor  if 

A.     the  resistance  of  tlie  conductor  remains 
constant . 


B.  an  object  bearing  an  excess  negative  charge 
is  brought  near  the  conductor. 

C.  the  conductor  is  grounded. 

D.  a  potential  gradient  is  maintained  throughout 
the  length  of  the  conductor. 


A  continuous  current  will  be  present  in  a  metallic 
conductor  if 

A.  the  induced  s#^m  ,        on  the  conductor 
is  sufficiently/  rge 

B.  a  potential  gradient  is  maintained  throughout 
the  length  of  the  conductor. 


C.     an  object  bearing  an  excess  positive  charge 
is  brought  near  the  conductor. 


D.     an  object  bearing  an  excess  negative  charge 
is  brought  near  the  conductor. 
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ID//_28~1^  

Diiigram? 


USNA  Aci:epL6   

Djagitiin  M<k1<i;_^ 

Diagidni?  no  

Ans  :  _  

USNA  Accapr:5   

Qu     .  Pr  CO  I  vjf/; 
QucSi  Xero:vt:d  

Skill  0  T>p.^ 
Diagram?  ^xxci^ 
Ans :  B  

i! 

t 

USWA  Accepts 
Ques.  I^rooxed^/J..! 


28-6.1  Current  enlicrs  a  cylindrical  wire  of  radius  Btiiiti,  the 

current  density  being  80  amp/ni^     The  virc  eventually 
lapors  down  l.o  a  radius  uf  1  mm.     The  currant  density  in 
the  tiiinnor  portion  of  the  wire  is,  in  amp/m  . 

A'.  8.9 

B.  26.7 

C.  240 

D.  720 


l[)it  28-6.1  

Djagraai?  no 


28-6.2  Current  enters  a  cylindrical  wire  of  radius  4  nini,  the 

current  density  being  75  ainp/ni^.  The  wire  eventually 
tapers  down  to  a  radius  of  1  mm.  The  current  density 
in  the  thinner  portion  of  the  wire  is,  in  amp/ni^. 


A. 
B. 
C. 
D. 


1200 
300 
18.75 
4.70 


10,7  28-6.2  


28-6.3  Current  enters  a  cylindrical  wire  of  radius  4  mm,  the 

current  density  being  60  amp/m^.     The  cross-sectional 
area  of  the  wire  changes  and  the  current  density  becomes 
960  amp/m^.     The  radius  corresponding  to  this  (960  amp/m^) 
current  density,  is  in  mm. 


28-6.4 


EKLC 


A. 
B. 
C. 
D. 


1/16 

1/4 

1 

16 


Current  enters  a  cr-lin#         wir.      '  tadius  3  mm,  the 
current  density  hisJ.nt;  M    ,    i>/m^.     The  cross-sectional  area 
of  the  wire  changes  and  Che  current  density  becomes 
810  amp/m^..     The  radius  corresponding  to  this  (810  amp/m  ) 
current  density  is,  in  mm. 

A.  1/3 

B.  1 

C.  10 

D.  30 
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ID// ._2 8-6^  3  _ 

SkillJ  y  ■ 

Diagri.ti?  ^no 


Ana  : 


ID//  28-6.4 

S'k.111    2  Typ.. 
Diagram? 
Anss  2 


-6.5 


28-10.1 


Currenr 
ciirrei- 
area  ' 
80  nm^  ■ 
curru:- 

A, 

B 
C. 


A  wire  vr 
its  new 
that  the  j 
changed  dur 
wire  is,  i: 

A.  .2 

B.  - 

C.  4^^ 

D.  ^i*. 


a  cy linclrica.1  wire  of  radius  1  nini»  tlie 

being  720  amp/m^.     Thci  cruss-scc  L  i  ..mhiI 
re  rhanRt^s  and  Llie  current  density  bocuine.s 
,ie  radiii.y  corresponding  to  tliis   (80  amp/in^) 


Lv  IS 


in  null , 


esistance  of  10.0  ohms  is  dravrn  out  so  that 
is  two  times  its  original  length .  Assuming 

J:vity  and  the  density  of  the  material  are  not 
the  drawing  process  the  new  resistance  of  the 

•s . 


IM;'  2S-6.5 
L)iagr^;Ti? 


C 


ID/;  28-1 0,1 


rt»i''  085-no 


Skill 


Di.i^ram?  no 

An^i :  n  


28-10.2       A  wirr ^TO-t^L  :u  resistance  of  12.0  ohms  is  drawn  out  so  that 

its  new'  i^\\r:-  f.  is  three  times  its  original  length.  Assuming 
that  t;bi<t  Utivity  and  the  density  of  the  material  are  not 
change^-  au  ,  the  drawing  process  the  new  resistance  of  the 
wire  f    .  f>|Kns 

A.  i<j8 

B.  3^ 

C.  4 

D.  0.75 


ID//  28-10.2 


TOf>  085-00 


Skill  2 


Diagram?   

Ans :  A 


no 


28-10.3 


A  wire  with  a  resistance  of  10.0  ohms  is  drawn  out  until  its 
resistance  becomes  40.0  ohms.    Assuming  that  the  resistivjty 
and  the  density  of  the  material  are  not  changed  during  the 
drawing  tt;  the  new  length  is,  in  terms  of  the  original 

length  .iij) 

A.  LO 

B.  2  Lo 

C.  2>/?  Lo 


ID//  28-10.3 
'I'O^  a85-^;(i) 
Skill    2  Tv- 


Diagram?  no 
Ans :  B 


D.     4  Lo 
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tPy-lO.^        1  vith  a  resi.stnncG  of  8,0  oluns  i.q  dr: 

re      ;(  .ncc  bccoines  72.  fJ  olin?^.     Assurun^  th 
ai.     ::  !h:  den.sity  of   the  malerial  are  not  cIk. 
d*  ,.ir.n...  process  the  ne:c  jen.c'i.h  is,    in  terms 
L^i-ia^tJi  (i.o) 


..^n  out*  until  its; 


Lo 


3v^  Lo 
3  Lo 
/2  Lo 


28-10.5        A.:T2ir-   with  a  resistance  of  8.0  ohms  is  drawa  out  until  its 
resis-t  3nce  becomes  32.0  ohins.    Assuming  that  the  resistivity 
and  tue  density  of  the  material  are  not  changed  during  the 
dBszLv^-  2^  process  the  new  length  is,  in  terms  of  the  original 
lesa^te  (Lo) 


4  Lo 

2/2  Lo 

c. 

2  Lo 

D. 

/2  Lo 

28-15.1       A  .en-Kj^rcBnt  of  3  amp  exists  iti  a  wire  2  m  lang  and  1  mm  in 
dife.-aetjar,  when  a  15 -volt  battery  is  connecitnd  across  it. 
Tte  Gunrent  through  a  wire  4  m  long  and  0.3  mm  in  diameter, 
raad'e  nip  of  exactly  the  same  material  (same .  p)-,  if  a  20  volt 
ba±:te3rs'  is  connected  across  :±t  will  be,  in  amp 
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diameter,, 


exists  ±n.  :a  ware  2  in  I'mg  and  2  im.  in 
10  volt  frvv;iit  ''Pry  is  conne  rni-d  across  it. 


The  curr^nr  '  :TCvvugh  a  wire  4  -^n  long  and  1  nrn:  in  dlanietGr. 
made  ux>  :dz  - .cr:  the  sarr-  ina.terial  {smvizi  p)  ,  If  a  10  v: 
batterr^^  33  xnzsas. .ced  acros^:^  ir  will  be,  in  amp 
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C.  Gl^ 


A ^ current  <(«r  aisip  exists  in  a  wimre.  1  ra  lamg  and  2  Enm  ±1 
diameter,  ^  12  volt  ib^tery  is"  comrected  acrost,  ±il.. 

The  currefJi  tlirmiglh  a  wire  2  m  long  ami  4  min  in  diamet^i-  , 
made  up  of  i^adaiv  the  san^  m^rterial  (;sianie  p)  ,  if  a  6  viilt 
battery  i^:  oWEecti^ed  acra^  it  mil  be.,  in  amp 
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diameter  wh^#  to  8  volt  battier^  is  coniaec^tred  across  it. 
^The  curreaatt  sttedaigh  a  wire  4  m  hBxig  and,!  mm  in  diameter, 
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developed  in  the  resistor? 
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Heat  is  developed  in  a  resistor,  R  -  5.X  a    the  rate  of 
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will  cause  this  joule  heating? 
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A  potential  difference,  v  =  100  volt,  exi^  atrnross  a 
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developed  in  the  resistor? 
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t±£  ^exTiCxejiiLtjage  increase    in  heat  ontp^- 


{ 


I 


42^ 


EfactMxv^  fo^ce,  enrr,  is  ^.  ined  as  E  = -^dw  where  is  . 
tte  wor^  dona  t.v.  tlae  3o«xrce  on  a  dq.  in  ^0^^;  : 


False 


jSkilll  0  Txvi, 
i 

!liiagr'^im?_iio_ 
iAn£^:  False 


29-9.«2'        i:CTf°r ttirmotxy e  force,  ^anf-y  is  defined  as         dw/:dq  where  is; 

^tm  iwoxk  3toie  by  the:  gasaarcfe  oof         on  a.i:fMaEas^  dq ,  In  nioMring  ' 
tttate  cha^e  from  a  hsmssc  to  a  hii^er  pasi^tff|4>  ...^^^  ^ 

I  FaJlse 


1! 


SfciJll  0  1^ 
Dlsgx/atn  ?  mp 


kust  Trtue 


t  225 


is  t.itc:  work  dune  by  r^he  soMrce  c  i  emi  on  a  char.;-e  dq ,  ia 
niioving  this  ch/irge  tz'or.\      lower  to  a  hi:ghcr  piOiuin t ial . 


Tru 


Ellis  e 


IIH/  29-9.3 


I0#  087-00 


jSkill    0  TypG 
j  Diagram?  no 
Ans;:  False 


29-9^4         Elecrtromotive  foxce^  snif,  Is  defined  as  E  =  dq/dv.  where  dw 
is  taiG  -work  dene  by  tiistS  source  of  ei^f  on  a  cbarge  dq,  in 
moving  this  chwzge  fxam  a  lower  to  a  higheir  poteaaiirial , 


feue 


False 


ID:^  29-9.4 


TO/A  087-00 


Skill  0  Type 
Digggram.?  no 


Ans;:  False 


29-9', 5        Ejfeectroraotxve  f:orca,  smf ,  is  defined  as  E  —  -^/dm-^here 

dw  is  the  work  done  Suy  the  source  of  emf  om  a  chaHsge  dq,  in 
TiMJviiaig  this  dtiaxge  from  a  iiLower  to  a  .higher  poDenir±al. 


29-9,5 


ERLC 


True 


False 


t  226 


^X0#  087-00 


IDiiagram?  mo 
iaas;  False  


•Skill   0  Type 


USNA  Accepts^ 


Ques*  Proofied. 


29-15.4 


R 


In  the  circuit  shosm.,  the  einf  E  =  50  -volt-    TThe  voltage  drop 
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the  joule  heating  in  R? 
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proportional  to  tlicir  respective  resistance.  Tlie 
current  in        is  equal  to  tiie  sum  of  the  v^urrents 
in  R2  and  R3.       This  means  that 

A,     All  three  resistors  are  connected  in 
parallel 

B-     All  three  resistors  are  connected  in  series. 

C.     The  resistors  R2  and  R3  are  connected  in 
parallel  and  this  combination  is  in  series 
with  Ri- 

D-     The  resistors  R2  and  R3  are  in  series  and 
this  combination  is  in  parallel  with  R^, 
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A  circuit*  consists  of  three  resistors  Ri ,  R23  and  R3. 
The  current  in  each  resistor  is  found  to  be  inversely 
proportional  to  its  resistance.     This  means  that 

A.     All  three  resistances  are  connected  in  series. 

All  three  resistances  are  connected  in 
parallel. 

C.     The  first  two  resistances  are  connected  in 

series  and  the  combination  is  iri  parallel  with 
the  third  resistor. 
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A  circuit  consists  of  three  resistors  Ri ,  Ko ,  and  R3. 
Tlie  current  is  found  to  be  identical  in  encli  resist- 
ance.    The  voltnge  drop  across  each  resistance  is 
different.     This  means  that 

A.  All  three  resistances  are  connected  in 
parallel . 

B.  All  three  resistances  are  connected  in 
series . 

C.  The  resistors  Ri  and  R2  are  connected  in 
series  and  this  combination  is  in  parallel  with 
R3. 

D.  The  resistors  Rj  and  R2  are  connected  in 
parallel  and  this  combination  is  in  series 
with  Ro. 
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A  circuit  consists  of  three  resistors  Ri ,  R2 »  and  R3. 
The  voltage  across  Ri  and  R^  is  identical.     The  cur- 
rent in  R3  is  found  to  be  equal  to  the  sum  of  the 
currents  in  Ri  and  R2 .     This  means  that 

A.  All  the  resistors  are  connected  in  parallel. 

B.  All  the  resistors  are  connected  in  series. 

C.  The  resistors  R^  and  R2  are  connected  in 
parallel  and  this  combination  is  connected 
in  series  with  R3 . 

D.  The  resistors  R^  and  Rg  are  connected  in 
series  and  this  combination  is  connected  in 
parallel  with  R3 . 
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Vi  ^  V3  but  Vj  +  V?.  =  V3.     Thlf)  means 

.    A.     All  the  resistors  are  in  Parallel. 

B,  All  the  resistors  arc  in  ^^oricf^. 

C,  The  resistors  Ri  and  K2  in  parallel  and 
this  combination  is  in  B^^ies  w'ith  R3. 

D,  The  resistors        and  R2  ^^[^  in  series  and 
this  combination  is  in  p^iTallel  with  R3. 
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The  value  of  the  resistance  R  such  that  the  current 
In  the  resistance  R  is  one  thir*d  the  current  in  the 
4  ohm  resistance,  is,  in  ohms 


A.  12.0 

B.  6.00 

C.  1.50 
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The  value  of  the  resistance  R  such  that  tfe  (Cimnesar 
in  the  4  ohm  resistance  is  four  times  th£; 
in  the  resistance  R  is,  in  ohms 


A. 

C. 
D. 
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The  value  of  the  resistance  R  such  that  the  current 
in  the  3  ohm  resistance  is  three  times  the  cu  rent 
in  the  resistance  R  is,  in  ohms 


A. 
B. 
C. 
D. 


1.0 
4.0 
6.0 
9.0 
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30-16. A 


3  ohms 
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The  value  o€  tlte  resistanias  S  such  that  tthe  cuaosHit 
in  the  10  diitar.  EES.i stance  JLs  five  tiaes.  iilie  .rirrTff*w t 
in  the  resis-tanuce  R  iSi,  iin  aahms 

A.  50 

B.  15 

C.  12 

D.  20 
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6  ohms 
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The  value  of  the  resistance  R  such  that  the  current 
in  the  6  ohm  resistance  is  th)ioe  the  current  in  the 
resistance  R  is,  in  ohms 

A.  12 

B.  4.0 

C.  3.0 

D.  2.0 
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The  circuit  ea:ri>:itiiDns  for  the  tiOO  branch  potets  a  and  b 
in  the  accompli:  ing  circuit  are 

.    A.    ij  -  i^  -  ^3  =  0;  ±2  +  ie  "       =  0 


B.    ij  +  i^  +  i  3  =  0;  i- 


+  i^  +  i.  =  0 


C.  i^  -  i^  -  is  =  0;  i2  -  ifi  ^       =  0 

D.  i  1  -  1  ?  +  i  3  =  0;  ±21^  i  6  +  i  4  =  0 


13ie  circuit  equations  for  the  two  branch  points  a  and  c 
im  the  accompanydarg  dragram  are 

0;  i^  +  i^  +  is  -  0 

0;  -i,  +  i,  +  ij  -  0 

0;  i,  -  i,  -  is  =  0  . 
0;-'i+i+i+i'=0 
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The  circuit  ecjuations  far  tiie  tuo  branch  points  b  and  c. 
in  the  accompanying  diagram  are 


C. 
D. 


iz  +  i^  +  ie  =  0,;  ij  +  i.,  +  ig  =  0 
i2  +  i,  -  is  -  0;  1,  -  i^  -  i^  =  0 


The  circuit  equations  for  the  tzJO.  branch  points  a  and  b 
in  the  accompanying  circuit  are 


^6    +  =  0 


A.  ij  -  ig  +  ±3  =  0;  ig 

B.  ±1  +  ±2  +  13  =  0;  i^  +  ig  +  i,  =  0 

C.  i 

D 


i2  -   ^3   =  0;  ^2 


-  ^2  -  is 


0;  ±2  +  ie  -  it 
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The  circuit  equations  for  the  tioo  hranoh  points  a  and  c 
in  the  accompanying  diagram  are 


±1+12+  ig 


B.     ii  +  ia  -  is. 


0;  ij  +  i;,  +  ij  =  0 

0;     -ijj  +  i^  +  i^  +  i^  =  0 


C.    Ij  -  ig  -  ia  =  0;  ij  -  i^^  -  U 


D.  1 


0;  -1^  ■'-  \  +i3  =  0 
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In  the  circuit  shown  the  current  through  the  10  ohm 
resistor  is,  in  amps 

A.  0.109 

B.  0.765 

C.  0.800 

D.  0.870 
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In  the  circuit  shown  the  current  through  the 
15  ohm  resistor  is,  in  ainps 

A.  0.870 

B.  0.765 

C.  0.300 

D.  0.109 
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In  the  circuit  shown  the  current  through  the 
50  ohm  resistor  is,  in  amps 

A.  0.667 

B.  0.510 

C.  0.363 

D.  0.145 
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In  the  circuit  shown  the  current  through  the 
10  ohm  resistor  is,  in  amps 

A.  -  0.510 

B.  0.363 

C.  0.267 

D.  0.145 
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In  the  circuit  shown  the  current  through  the 
15  ohm  resistor  is,  in  amps 
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B.  0.400 
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Thci  refiistancG  of  Lh*^.  coil  of  a  pivotiod  coil 
galvanometiur  is  20  ohms  and  a  curroiU.  of  1.0 
niilliampure  causes  a  full-scale  tlcf lL!Cl:ion . 
In  order  to  convert  this  c^^lvanometer  into  an 
ammeter  reading  5.0  amps  full-scale  one  would 
connect  a  resistance  of 

A.  10^  ohms  in  series  with  the  coil. 

B.  10^  ohms  in  parallel  with  the  coil. 

C.  4  X  10"*"^  ohms  in  series  with  the  coil. 


D. 


4  X  10  ^  ohms  in  parallel  with  the  coil, 


The  resistance  of  the  coil  of  a  pivoted  coil  galvanometer 
is  25. ohms  and  a  current  of  2.0  iiiilliampere  causes  a  full- 
scale  deflection.     In  order  to  convert  this  galvanometer 
into  an  ammeter  reading  12.5  amps  full-scale  one  would 
convert  a  resistance  of 

A.  1.56  X  10^  ohms  in' series  with. the  coil. 

B.  .1.56  X  10^  ohms  in  parallel  with  the  coil. 

C.  4  X  10""^  ohms  in  series  with  the  coil. 

D.  4  X  10""^  ohms  in  parallel  with  the  coil. 


The  resistance  of  the  coil  of  a  pivoted  coil  galvanometer 
is  20  ohms  and  a  current  of  2.0  milliampere  causes  a  full- 
scale  deflection.     In  order  to  convert  this  galvanometer 
into  an  ammeter  reading  4.0  amps  full-scale  one  would 
connect  a  resistance  of 

A.  10"^  ohms  in  series  with  the  coil. 

B.  10""^  ohms  in  parallel  with  the  coil. 

C.  4  X  10**  ohms  in  series  with  the  coil. 

D.  4  X  10""**  ohms  in  parallel  with  the  coil. 
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The  resist  mcu  of  the  coil  of  a  plvotod  coll  nnlvanometor 
is  30  ohms  and  a  current  of  3,0  mllliampere  causes  a  full- 
scale  deflection.     In  order  to  convert  this  Ivanometor 
into  an  ammeter  reading  5.0  amps  full-scale  one  would 
connect  a  resistance  of 

A.  1.8  X  10"*^  ohins  in  series  with  the  coil. 

B.  1.8  X  10""^  ohms  in  parallel  with  the  coil, 

C.  5  X  10^  ohms  in  series  with  the  coil, 
ij.  5  X  lO"*  ohms  in  parallel  with  the  coil. 


The  resistance  of  the  coil  of  a  pivoted  coil  galvanometer 
is  10  ohms  and  a  current  of  1.0  milliampere  causes  a  full- 
scale  deflection.     In  order  to  convert  this  galvanometer 
into  an  ammeter  reading  2.5  amps  full-scale  one  would 
connect  a  resistance  of 

A,  4  X  10"^  ohms. in  series  with  the  coil. 

B,  4  X  10"^  ohms  in  parallel  with  the  coil, 

C,  2.5  X  lO'*  ohms  in  series  with  the  coil, 

D,  2.5  X  10**  ohms  in  parallel  with  the  coil. 


A  150-volt  voltmeter  has  a  resistance  of  20,000  ohms.  In 
order  to  convert  this  into  a  voltmeter  reading  25  volts 
full-scale  when  across  a  110-volt  line  one  would  connect  a 
resistance  of 

A.  4.4  ohms  in  series  with  the  voltmeter, 

B.  4.4  ohms  in  parallel  with  the  voltmeter, 

C.  6,2  X  10**  ohms  in  series  with  the  voltmeter, 

D.  6,2  X  10**  ohms  in  parallel  with  the  voltmeter. 
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A  ISO-volt  voltmeter  lias  a  resistance  of  20>000  oliins . 

In  order  to  convert  tliis  into  a  voltmeter  reading  10  voJ.ts 

full-scale  when  across  a  110-volt  line  one  would  connect 
a  resistance  of 

A. *    2  X  10^  ohms  in  parallel  with  the  voltmeter. 

B.  2  X  10^  ohms  in  series  with  the  voltmeter. 

C.  11  ohms  in  parallel  with  the  voltmeter. 

D.  11  ohms  in  series  with  the  voltmeter. 


A  100-volt  voltmeter  has  a  r&sistance  of  15,000  ohms. 
In  order  to  convert  this  intc  a  voltmeter  reading 
15  volts  ful'l'-^calc  when  across  a  110-volt  line  one 
would  connect  a  resistance  of 

A.  9.5  X  10^  ohms  in  series  with  the  voltmeter. 

B.  9.5  X  10^  ohms  in  parallel  with  the  voltmeter. 

C.  7.35  ohms  in  series  with  the  voltmeter, 

D.  7.35  ohms  in  parallel  with  the  voltmeter. 
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A  lOO-'Volt  voltmeter  has  a  resistance  of  20,000  ohms. 
In  order  to  convert  this  into  a  voltmeter  reading  5  volts 
full-scale  when  across  a  100-volt  line  one  would  connect 
a  resistance  of 

A.  20  ohms  in  series  with  the  voltmeter* 

B.  20  ohms  in  parallel  with  the  voltmeter. 

C.  3.8  X  10^  ohms  in  series  with  the  voltmeter. 

D.  3.8  X  10^  ohms  in  parallel  with  the  voltmeter. 
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A  100-volt  voHmeter  has  a  resist«inco  of  20,000  ohns .  In 
order  to  convert  this  into  n  voltmeter  reading  5  volts 
full-scale  when  across  a  30 -volt,  line  one  would  connect  a 
resistance  of 

A.  6  ohms  in  series  with  the  voltmeter. 

B.  .    6  ohms  in  parallel  with  the  voltmeter. 

C.  10^  ohms  in  series  with  the  voltmeter, 

D.  10^  ohms  in  parallel  with  the  voltmeter. 
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ti  =  12  volts 


r,=  5  ohms 


1 1 — vw 


R  =  55  ohms 


J  ;.  ^  —         -  ~  '  ■  


r  =  40  ohms 


fg  =  2  ohms 


— o 

£2=  8  volts 

The  circuit  shows  a  properly  balanced  potentiometer. 
The  current  through  resistor  r^  will  be,  in  araps 

A.  4.0 

B.  1.7 

C.  0.2 

D.  Zero 


£1  =  12  volts 

< — o 


r.s  5  ohms 

AAA/ — 


R  =  55  ohms 


 yrr — ; — '  I 


r  =  40  ohms 


=  2  ohms 


Cg*  ^  volts 

The  circuit  shows  a  properly  balanced  potentiometer. 
The  potential  drop  across  resistor  R2  will  be,  in 
volts 

A.  8.0 

B.  3.4 

C.  0.4 

D.  Zero 
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In  the  I^heatstone  Bridge  illustrated  the  variable  resistor 
R    has  been  adjusted  so  that  the  galvanometer  reads  zero. 
l¥  Ri  =  6  X  10^  ohms;  R2  =  600  ohms;  R^  =  1600  ohms;  the 
value  of        is,  in  ohms 


A. 
B. 
C. 
D. 


1.6 

1.6  X  10^ 
1.6  X  10^ 
2.25  X  10^ 


In  the  Wheatstone  Bridge  illustrated  the  variable 
resistor       has  been  adjusted  so  that  the  galvanometer 
reads  zero.     If  Rj  =7.5  x  10 ^  ohms;  R2  =  250  ohms; 
=  1300  ohms;  the  value  of        is,  in  ohms 

A.  0.43 

B.  .  1.3  X  10^ 

C.  1.44  X  10^ 

D.  3.9  X  10^ 
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In  the  Wheats  tone  Bridge  illustrated  the  variable 
resistor       has  been  adjusted  so  that  the  galvanometer 
reads  zero.     If  Ri  =  8  x  10^  ohms;  R2  =  800  ohms; 
=1200  ohms;  the  value  of        is,  in  ohms 


A. 
B. 
C. 
D. 


1.2  X  10" 
5.34  X  10- 


1.2  X 
1.2 


10^ 


In  the  Wheatstone  Bridge  illustrated  the  variable 
resistor  R    has  been  adjusted  so  that  the  galvanometer 
reads  zero.     If       =  9  x  10^  ohms;  Rg  =  300  ohms; 
Ry  =  1200  ohms;  the  value  of  R^  is,  in  ohms 

A.  3.6  X  10^ 

B.  9  X  10^ 

C.  2.25  X  10" 

D.  0.40 
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31-15.5 


In  the  Wheatstone  Bridge  illustrated  the  variable 
resistor       has  been  adjusted  so  that  the  galvanometer 
reads  zero.     If       =  6  x  10^  ohrasj-Rj  =  600  ohms; 
Ry  =  1300  ohms;   the  value  of  R^  is,  in  ohms 


A, 
B, 
C, 
D. 


1.30 

2.76  X  10- 
6.00  X  10- 
1.30  X  10^ 
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32-A .  1 


32-4.2 


ERIC 


A  positron  is  a  particle  of  tlie  same,  may.s  as  an  electron  but 
positively  charged.  A  positron  and  an  electron  are  released 
in  a  uniform  magnetic  field  (directed  into  the  paper)  moving 
as  indicated  on  the  diagram.     If  Vp  =  v^  one  may  say  that 

A.    The  positron  rotates  clockwise,  the  electron  counterclock- 
wise;   Rp  =  Re- 

The  positron  rotates  counterclockwise,  the  electron 
clockwise;  Rp  =  R^. 

C.  Both  particles  rotate  clockwise;  Rp  =  R^. 

D.  Both  particles  rotate  counterclockwise;  Rp      R  . 


B 


A  positron  is  a  particle  of  the  same  mass  as  an  electron  but 
positively. charged.  A  positron  and  an  electron  are  released 
in  a  uniform  magnetic  field  (directed  into  the  paper)  moving 
as  indicated  on  the  diagram.     If  Vp  =  2  Vg  one  may  say  that 

A.  The  positron  rotates  clockwise,  the  electron  counterclock- 
wise; Rp  =  2  Rg. 

B.  The  positron  rotates  clockwise,  the  electron  counterclock- 
wise; R^  =  (1/2)  Rp 

p  e 

C.  The  positron  rotates  counterclockwise,  the  electron 
clockwise;  Rp  =  2  Rg. 

D.  The  positron  rotates  counterclockwise,  the  electron 
clockwise;  Rp  =  (1/2)  R^. 


B 
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32-4.3  A  positron  is  a  particle  of  the  same  mass  as  an  electron  but 
positively  charged,  A  positron  and  an  electron  are  released 
in  a  uniforiu  magnetic  field  (directed  into  the  paper)  moving 
as  indicated  on  the  diagram.     If  v^  -  3         one  may  say  that 

A.  The  positron  rotates  clockwise,  Che  electron  counterclock- 
wise; Rp  =  (1/3)  Re. 

B.  The  positron  rotates  clockwise,  the  electron  counterclock- 
wise; Rp      3  Rg. 

C.  The  positron  rotates  counterclockwise,  the  electron 
clockwise;  Rp  =  3  Rg. 

D.  The  positron  rotates  counterclockwise,  the  electron 
clockwise;  Rp  -  (1/3)  Rg. 
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EKLC 


A  positron  is  a  particle  of  the  same  mass  as  an  electron  but 
positively  charged.  Two  positrons  (A  and  B)  are  released  in 
a  uniform  magnetic  field  (directed  into  the  paper)  moving  as 
indicated  on  the  diagram.     If  v.  =  v^  one  may  say  that 

A.  Positron  A  rotates  clockwise,  positron  B  counterclockwise' 

B.  Positron  A  rotates  counterclockwise,  positron  B  clockwise; 

C.  Both  positrons  rotate  counterclockwise;        =  Rg. 

D.  Both  positrons  rotate  clockwise;        =  Rg. 


B 
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32-4.5  Two  electrons  (A  and  B)  are  released  in  a  uniform  magnetic 
field  (directed  into  the  paper)  moving  as  indicated  on  the 
diagram.     If        =        one  may  say  that 

A.  Both  electrons  rotate  clockwise;        =  Rg. 

B.  Both  electrons  rotate  counterclockwise;        =  K^. 

C.  Electron  A  rotates  clockwise,  electron  B  counterclockwise; 

Ra  = 

D.  Electron  A  rotates  counterclockwise,  electron  B  clockwise; 


^A  ^B' 


B 
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32-9tl         The  operation  of  a  cyclotron  involves  a  charged  particle 
,  rotating  in  a  plane  normal  to  a  uniform  magnetic  field,  B. 

With  respect  to  the  frequency  of  revolution  of  the  charged 
particle  (rev/sec)  one  may  say  that 

A      f  Si 
^  qB 

m 


C.  f 


D,      f  a 
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32-9»2         The  operation  of  a  cyclotron  Involves  a  charged  particle 
rotating  in  a  plane  normal  to  a  uniform  magnetic  field, 
with  respect  to  the  frequency  of  revolution  of  the  charged 
particle  (rev/sec)  one  may  say  that 


A;    f  « 


C. 


SB 
m 


si 

mv 
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32-9.4 


The  •oper^tiojoi  xyf  a  crycl^trcim  ^m^^iws  ^  charged  particle 
irtotating  in  ^  plAn<^  liormal  to  a  uniform  magnetic  field,  B. 
With  respect  to  the  frequency  of  revolution  of  the  charged 
particle  (rev/sec)  one  may  say  that 


f 

qB 

Bv 

oc  — 

f 

m 

f 

The  operation  of  a  cyclotron  involves  a  charged  particle 
rotating  in  a  plane  normal  to  a  uniform  magnetic  field,  B, 
With  respect  to  the  frequency  of  revolution  of  the  charged 
particle  (rev/sec)  one  may  say  that 

A.    fee  SB 
mv 
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The  operation  of  a  cyclotron  involves  a  charged,  particle 
rotating  in  a  plane  normal  to  a  uniform  nagnetic  field, 
With  respect  to  the  frequency  of  revolution  of  the  charged 
particle  (rev/sec)  one  may  say  that 

A.'   f  --^ 
qvB 


5B 
m 

mv 
qB 


C.  f 


D.  f 
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STUDENT  T.O.  KEY  SHEET 
SEGMENT  NIjMBER  -  CORE  PROBLEM  NU>TBER 

NAME  ACADEMY  ITOIBER 


T.O. 

SEG.  #  -  CORE  PROB. 

T.O. 

SEG,       -  CORE  Pf 

1 

1-13 

16 

4-16 

2 

2-17 

17 

5-5 

3 

1-1 

18 

6-1;  L-A. 

4 

2-1;  2-6 

19 

6-9;  b-lU;  (-15 

5- 

.2-10;  2-14 

20 

7-2 

6  • 

3-1;  3-6;  3-9 

21 

7  - 1  •    7- S 

'/ 

3-1;  3-6;-  3-9 

22 

7-in 

8 

1-13 

23 

7-15 

9 

3-1;  3-6 

24 

8-1 

10 

3-17 

25 

7-18 

11 

2-14 

26 

8-9 

12 

3-12;  3-18 

27 

8-5;  8-18 

13 

4-1;  4-2 

28 

9-1;  9-2 

14 

4-5;  4-6 

29 

9-3 

15 

4-11 

30 

10-1;  10-5 

31 

10-13 

*  Core  Problems  Most  Closely  Keyed  to  Diagnostic  Questions. 

The  T.O.  number  circled  was  answered  incorrectly  on  the  diagnostic. 


stud£.^:t  t.o.  key  shzst 
seg>ent  number  -  core  problei-i  number 


NAME  ACADEMY  NUICBER 


T.O. 


34 

11-1 

35 

11-1 

36 

11-11; 

11-15 

37 

11-18; 

12-1 

38 

12-14 

40 

13-1; 

13-4 

41 

13-1; 

13-4 

42 

13-11 

43 

13-10 

.  46 

13-15; 

13-19 

47 

13-6 

48 

13-1; 

13-6 

PROBLEM  NUJffiER 

SEGMENT  NUMBER 

-  CORE  PROBLEM 

50 

45-1 

51 

45-8 

52 

45-14 

53 

45-25 

11/70 

i 

i 
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i  .St  Quarterly 
Diagnostic  Test 


ERIC 


1.0.  :f 

Test          T.^.-c  Tjsc 
Alpha        3eca      ^  Ganma 

7^3  C 

Delta 

T-jS  c 

7  J  3  c 

n  Zeca 

1 

1 

C            j  A 

1   .  B 

A 

D 

B 

2 

C 

D 

D 

A 

C 

D 

3 

c 

C 

B 

C 

B 

B 

4 

B 

A 

B 

B 

A 

B 

5 

A 

B 

A 

A 

C 

B 

6 

A 

C 

C 

D 

C 

A 

7 

B 

C 

B 

B 

C 

B 

8 

B 

C 

B 

B 

B 

C 

,9 

B 

A 

D 

A 

D 

B 

10 

D 

A 

A 

D 

A 

A 

.  11 

C 

D 

C 

C 

C 

D 

12 

A 

D 

B 

D 

B  . 

A 

.13 

— 

,  „,  f 

14 

B 

A 

A 

B 

A 

A  . 

15 

B 

•c 

D 

D 

B 

C 

16' 

D 

B 

B 

B 

B 

D 

17 

C 

B 

A 

C 

B 

A 

18 

b' 

C 

A 

A 

B 

C 

19 

B 

c 

B 

c' 

B 

B 

'20 

C 

B 

D 

B 

C 

D 

21 ' 

A 

B  ' 

D 

D 

A 

C 

,  22 

D 

C 

*D 

C 

D 

D 

23 

B 

D 

D 

D 

D 

B 

24 

C 

B 

A 

A 

C 

B 

25 

A 

A 

B 

A 

B 

B 

26 

D 

C 

C 

D 

C 

C 

27 

D 

A 

C 

A 

C 

D 

28 

c 

w 

JD 

c 

D 

B 

A 

29 

D 

B 

n 
u 

D 

C  • 

B 

C 

B 

D 

B 

D 

3i. 

.  B^. 

^  jn  

A.  

n 

ANSIJER  K£Y 
SECOND  QUARTERLY  DIACyOSTIC 
NOVEMBER  1970 


T.O.// 

ETA 

LCtO  1 

THETA 

IOTA 

TT7QT 

KAPPA 

TV  QT 

LAMBDA 

MIT 

34 

A 

D 

C 

A 

D 

C 

35 

B 

D 

A 

D 

A 

B  , 

36 

B 

A 

D 

B 

A 

D 

37 

C 

C 

C 

A 

C 

C 

38 

C 

A 

C 

A 

A 

A 

40 

c 

B 

D 

B 

D 

C 

41 

D 

B 

D 

D 

B 

D 

42 

C 

B 

C 

C 

C 

B 

43  ' 

A 

C 

C 

C 

C 

B 

46 

A 

C 

B 

A 

C 

B 

47 

C 

A 

D 

A 

D 

C 

48 

B 

C 

D 

C 

B 

C 

50 

C 

A 

A 

B 

A 

A 

51 

D 

B 

C 

B 

C 

D 

52 

D 

C 

D 

D 

D 

C 

53 

A 

'  B 

A 

B 

A 

A 

ANSWER  KEY 


DIAGNOSTIC  TESTS 


TEST  NU 


TO  #  ANSWER  TO  //  ANSWER 

49  A  75  A 

50  C  76  B 

51  A  77  D 

52  C  78  B 

53  B  80  B 

54  B  81  B 

55  A  82  A 

56  B  83  C 

57  C  84  B 

61  B  85  C 

62  A  86  B 

63  B  87  B 

64  D  88  B 

65  B  89  A 

66  B  90  A 

67  B  91  A 

68  A  92  C 

69  C  93  B 

71  B  94  A  . 

72  B  95  C 

73  C  96  A 


74  D  97 


B 


ERIC 


TEST  NU 


(continued) 


TO  ANSWER  TO  #  ANSWER 

98  A  121  A 

99  A  122  B 

100  A  '  123  D 

101  D  '  124  C 

102  D  125  B 

103  C  126  B 

104  A 

105  B 

106  D 

107  A 

108  A 

109  C 

110  C 

111  C 

112  B 

113  A 

114  B 

115  B 

116  A  . 

117  B 

118  A 

119  A 

120  C 


ANSI^R  KEY 


DIAGNOSTIC  TESTS 
TEST  Xl 


TO  # 

ANSWER 

TO  '  # 

49 

D 

D 

50 

D 

7fi 

Li 

51 

c 

77 

52 

A 

78 

A 

A 

53 

B 

80 

D 

54 

c 

81 

55 

A 

89 

D 

56 

c 

O  J 

A 

60 

D 

C 

61 

A 

<5j 

B 

62 

A 

8A 

oo 

A 

63 

B 

87 

D 

64 

c 

88 
OO 

B 

65 

A 

oy 

G 

66 

D 

QO 

yyj 

/I 
u 

c 

91 

B 

68 

C 

92 

D 

69 

c 

93 

D 

71 

c 

94 

B 

72 

B 

95 

G 

73 

C 

96 

A 

74 

D 

97 

B 

r  ■  i 

■  -  j 

i 

\ 
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ANSWER  KEY 


DIAGNOSTIC  TESTS 

TEST  Xi(Cont.) 

TO  #                  ANSWER                              TO  #  ANSWER 

98  C                        ■           112  c 

99  D                                  113  B 

100  D-"  •                              114  B 

101  115  A 

102  .                D                                  116  A 

103  B  117  B 
10^                      A                                  118  B 

105  B                                  119  c 

106  B         •                         120  c 

107  B                                  121  B 

108  C          ^                        122  B 

109  B                                  123  D 

110  B                                  124  B 

111  D                                  125  A 

126  C 
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ANSWER  KEY 


ERIC 


DIAGNOSTIC  TESTS 
TEST  OMICRON 


TO  #  ANSWER  T0# 

49  c  75 


ANSWER 
C 

50  A  76  C 


51      .  D  77  B 

•  C 


52  B  78 

53  c  80 


54  .  B  81 

55  C  82 

56  B  83 

60  B  84 

61  B  85 

62  C  86 

63  D  87 

64  C  88 

65  D  g9 

66  D  •  90 

67  B 

68  B  92  c 

69  A  93  A 


73  D 


C 
B 
B 
A 
D 
C 
A 
D 
D 
D 
C 

91  B 


71  B  94 


74  A  .  97 


B 


72  A  95  A 


96  c 


C 


ANSWER  KEY 


ERIC 


DIAGNOSTIC  TESTS 


TEST  (MICRON 


TO  #  ANSWER  TO  #  ANSWER 

98  D  113  .  c 

99  B  114  B 

100  B  115  A 

101  A  116  A 

102  C  117  C 

103  A  ~  118  B 

104  B  119  D 

105  B  120  D 

106  D  121  C 

107  D  122  A 

108  .  C  123  C 

109  C  124  C 

110  C  125  D 

111  D  126  B 

112  C 
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ANSWER  KEY 
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TEST  PI 


AlNbWhR 

TO  # 

ANSI 

D 

75 

B 

SO 

A 

76 

C 

ft 

77 

B 

S9 

D 

78 

D 

JO 

A 

80 

A 

A 

81 

B 

B 

82 

B 

DO 

D 

83 

C 

an 

A 

84 

B 

01 

B 

85 

C 

OZ 

B 

86 

B 

0  J 

C 

87 

B 

Oh 

A 

88 

B 

0  J 

89 

A 

DO 

B 

90 

A 

67 

D 

91 

A 

68 

B 

92 

C 

69 

C 

93 

B 

71 

D 

94 

A 

72 

D 

95 

C 

73 

B 

96 

A 

74 

C 

97 

B 

ANSWER  KEY 


{  DIAGNOSTIC  TESTS 

TEST  PI 

ml  ANSWER  TO  #  ANSWER 

98  .  D  113  B 

99  A  114  C 

100  A  115  C 

101  C  116  C 

102  B  117  B 

103  C  118  B 

104  D  119  C 

105  C  120  A 

106  C  121  C 
^                           107  D  122  D 

108  .  D       ■  123  D 

109  C  124 

110  A  125  B 

111  C  126  D 

112  '  B 


ERIC 
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DIAGNOSTIC  TESTS 
TEST  RHO 


TO 

ANSWER 

TO  # 

ANS\ 

49 

A 

75 

C 

50 

A 

76 

c 

51 

D 

77 

.  B 

52 

C 

78 

C 

53 

D 

80 

c 

54 

B 

81 

B 

-55 

C 

.82 

A 

56 

A 

83 

B 

60 

B 

84 

C 

61 

G 

85 

B 

62 

C 

86 

A 

63 

D 

87 

D 

64 

C 

88 

B 

65 

A 

89 

C 

66 

D 

90 

C 

67 

B 

91 

B 

68 

C 

92 

D 

69 

A 

93 

D 

71 

B 

94 

B 

72 

A 

95 

C 

73 

A 

96 

A 

74 

.  A 

97 

B 

ERIC 


ANSWER  KEY 


TEST  RHO 
(continued) 


TO  # 

ANSWER 

TO  # 

98 

A 

112 

D 
O 

99 

A 

113 

O 

o 

100 

C 

114 

p 
\J 

101 

A 

115 

D 
O 

102 

C 

116 

A 
A 

103 

B  • 

117 

p 

104 

B 

118 

D 
O 

105 

B 

119 

U 

II 

120 

A 

107 

D 

121 

C 

103 

C 

122 

A 

109 

c 

123 

C 

110 

c 

124 

C 

111 

c 

125 

D 

126 

B 

ERIC 


T.O.      1  RR 

A  kilogram  of  mass  VJeighs 

(A)  9.8  lb 

(B)  2.2  nt 

(C)  2.2  lb 

(D)  1  nt 


T.O.        2  RR 

In  the  equation 

X  -        =  (1/2)  at2 
for  a  particle  moving  with  constant  acceleration  a, 
•   (A)    X  Is  a  relative  position  and  Xq  is  an  absolute  position 

(B)  t  is  an  absolute  time 

(C)  X  and       are  absolute  positions  and  t  is  a 
relative  time  .  • 

(D)  X  and  x^' are  relative  positions  and  t  is  an 
absolute  time 

i.o.    3  cu 

Find  the  product  of    5.070    and  1.1 

(A)  5.5770 

(B)  5.577 
.       ■.            (C)  5.6 


ERIC 
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Two  forces  act  simultaneously  on  the  same  poi.nt.  Their 
values  are    5.0  nt    at    045.0°    and    5.0  nt    at    180.0°  . 
The  direction  of  the  resultant  force  is 


(A)  Betv7een  0°    and  90° 

(B)  Betv7Gen  90°    and  180° 

(C)  Between  180°    and  270° 

(D)  Between  270°    and  360°' 


270,0' 


00° 


090.0' 


180.0 

t.O.      5  CU 

If  an  object  is  accelerated  at  the  rate  of 


ft/ 


sec 


what  V7ill  be  the  increase  in  its  speed  during  the  tenth  second 
of  this  acceleration? 

(A)    a  ft/sec 


(B)     a  it/sec 


(C)  10  a  ft/sec 

(D)  10  a  ft/sec 


A  buoyant  balloon  is  attached  to  a  cup  containing  a  marole. 
The  balloon  causes  the  cup  to  ascend  at    l5"Wsec.    At  a 
height  of    I  ft,    a  marble  rolls  out  of  a  hole  in  the  cup. 
The  marble  will  strike  the  ground  below  in  about 


(A)  1  sec 

(B)  6  sec 

(C)  2  /Tsec 

(D)  35  sec 


In  v/hich  one  of  the  follov/ing  gi-aphs  can  v;a  be  suvq  tluit 
the  acceleration  is  varying? 


(4) 


(A)     1         (B)  2 


(C)  3 


(D)  4 


T.O.  .8 


RR 


From  an  analysis  of  the  dimensions  given, determine  which 
choice  vjould  be  an  energy  dimension. 


(A) 
(B) 


-Til 


sec 


sec2 


(C)  Mz£Sl 
sec2 


(D) 


nt-m 
sec 


T.O.  9 

.A  boy  throvrs  a  baseball  straight  up.     it  leaves  his  hand 
at  a  height  of  yo  with  an  initial  speed  of  /^^  and  rises 
to  a  height  of  y.    The  equation  which  may  best  be  used 
foTfind  the  total  time  the  ball  takes  to  reach  the 
ground  is:  ■  • 


CR 


(A)  Vy  =         -  gt 

(B)  y  =  yo  +  Voyt-|gt2 


(C)    V  2  =  vo  2  -  2g(y  -  y_) 


'oy 

(D)    y  =  y^  +  Vyt 


ERIC 


•  •7  


T.6.  10 


A  man  v.'alkj  to'.;ard  the  roar  of  a  vovUi^  traiti  vhile  his  notion 
is  observed  by  a  station  atuondant  stcn-Jiny  on  a  station  pl.it:;'' 
If  the  tru-n  moves  to  the  rig'it  iit    10  ft/sec    relative  to  tlic 
stationery  plcitform  observer,  vhile  the  walking  man  moves  at 
8  ft/sGC    to  the  right  relative  to  the  same  station  attenclent; 
how  fast  doer-!  the  man  walk  relative  to  the  train? 

(A)     18  ft/sec  to  the  right 


(B)  IS  ft/f5P.c  to  the  left 

(C)  2  ft/sec  to  the  right 

(D)  2  ft/sec  to  the  left 

T.O.""  11 

The  position  of  a  particle  may  he  expressed  as 

y    =    y       +    a  t 
The  acceleration  of  this  particls  is  found  by 


CR 


(A)  a 

(B)  a 

(C)  a 

(D)  a 


T.O.  12 


dt 

=   r  y  dt 
\2 


y  dt 


CR 


A  stone  is  projected  horizontally  at  a  speed  from  the 

top  of  a  building    h  ^meters  high.    For  the  information  given ^ 
which  expression  may  be  used  to  find  the  downward  velocity  of 
the  stone  upon  impact  with  the  ground. 

2  2 
(A)     v^     =   v^     +  2gs 


(^)     v^    =   v^    +  gt 


(C)    s    -     v^t  .  rf-    I  gt^ 


(D)    Noi-*.^  of  the  above  since     v        is  in 

o 

 .»'hp.  horlj:ontal  direction. 


T.O,  U 

How  long  docs  it  take  for  a  force"  F  to  change  the  speed 
object  from  Vq  to  v  if  its  mass  is  m? 

iii(vo  "  v) 

A.      t  - 


B,      t  = 


F  • 
m(v  -  Vo) 


p  .  _  (V  "  Vol 
^*      ^  "  Fm 

(vo  "  v) 


i.O.       15  .  '    ■     ■  RR 

As  the  altitude  of  a  satellite  above  the  Earth  increases, 
its  weight 


(A)  increases 

(B)  decreases 

(C)  *   remains  the  same 


is  zero 


T.O.        16  CU 

An  astronaut  maintains  his  orbit  in  space  because  of  the 
Earth's  gravitational  attraction  and  his  inertia.     If  the 
inward  gravitational  attraction  is  the  action  force,  the 
reaction  is: 

(A)  his  inertia 

(B)  zero,  because  he  is  "unattached"  to  the  Earth 

(C)  equal  to  the  gravitational  force,  but  acting 
outward  on  him 

(D)  equal  to  tlic  gravitational  force,  but  acting 
on  the  Earth  tov/ard  him 

When  a  block  slides  dovzn  a  pljine  at  uniform  speed,  the 
coefficient  of  kinetic  frictxon  is  equal  to 

(A)  the  sine  of  th(?  angle ^oT^iti^lination. 

(B)  the  cosine  of  the  angle  of  inclination, 

(C)  the  tangant  of  the  angle  of  inclination, 

(D)  a  more  complex  function  of  the  angle. 


T.O.    -  18 


CR 


The  frequency  of  revolution,  f ,  of  an  object  moving?wiTh 
a  speed  v  in  a  circular  path  of  radius  r  can  be  expressed 


as : 

(A)  27rr/v 

(B)  v/27rr 

(C)  /ni2r2/v 

(D)  v/47r2r2 


T.O.  19 


Whea  a  cantripatal  force  r.ovcs  an  objoc*:  in  a  circul^ir  path 
at  constant  speed 

A.  The  object  undergoes  a  variable  acceleratiion 
because  its  velocity  varies 

B.  The  object  undergoes  a  constant  acceleration 
because  its  velocity  changes  at  a  constant 
rate. 

■  ■  C.      The  object  undergoes  a  variable  accc''.eration 
because  its  direction  varies 

D.      The  object,  is  not  accelerated  because  it^: 
velocity  remains  constant 


T.O.  20  -  CR 

The  v7ork  done  by  a  constant  force  F  in  moving  a  mass  lu 
through  a  displacement       v?here  the  angle  betv/een  ^  and  x 
is  alv/ays  90°  a  is 

A.  +Fx 

B.  +i  Fx^ 

2 

C.  Zero 

D.  -Fx 


T.O.  21  .  RR 

A  force  dependent  upon  displacement  F(x)  acts  on  a  body 
moving  in  the  x-direction.     If  the  body  moves  from  x^  to 
what  is  the  total  work  of  the  force? 


X2 

F(x)dx 


B.     I       F(x)dx  +  !  F(x)dx 
Jo  jxi 

I 

J  X, 


C.     \       F(x)  X  dx 
^1 


D.     !       F(x)  J-  dx 


T.O.  22 


CR 


A  parCi.cle  of  r;:-3*='  M  atta:h:d  to  o.  striw^        i' o u :■•  t :1  in  :i 
horizontal  circle  of  radius  R.     Tho  period  of  the  niotiion 
is  T.     I'Jiiat  in5:Lnntancous  povjor  is  supplied  by  the  centri- 
petal force  ?  (the  tension)? 

A.  F(r2TTR)/T 

B.  .  V 

C.  F/T 

D.  Zero 


T.O.  23  -CR 

A  gun  is  fired  horizontally  imbedding  a  bullet  of  mass  m 
a  distance  d  into  a  block  of  wood.    The  frictional  force 
acting  on  the  bullet  is  f  •     The  initial  velocity  of  tho. 
■  bullet  is 


A. 

2  fd/ra 

B. 

(2fd/m) 

C. 

fd/ra 

D. 

2fd/m2 

T.O.      24  .  •  RR 

If  Wj,  is  tlie  work  done  by  all  conservative  forces  acting  • 
on  a  body  raoving  between  points  A  and  B,  W^^^  is  the  work 
done  by  all  noiiconscrvative  forces  acting  on  the  body, 
and  AK  is  the  change  in  kinetic  energy  of  the  body,  then 

(A)  Wc  =  AK 

(B)  .=  AK 

u  nc 


(D)         -r         =  0 


T.O.     25  RR 
■The  statement  of  the  ronsccvation  of  mechanical  energy  is 

(A)  AK  +        =  0 

(B)  W^^  =•  AK 

(C)  Wj^,.  =  AK  +  AU 

(D)  AU  =  0 

where  W^^^,  is  the  v;ork  done  by  nonconscrva ti.vc  forces. 

T.O.      26  RR 

A  spring  of  constant  Ic  compressed  a"  distance  x  has  potential 
energy  equal  to 

(A)  mgx 

(B)  mkx 

(C)  1/2  kx 

(D)  1/2  kx2 

T.O.     27  .  CU 

Thh  hoh  of  a  simple  pendulum  (mass  m)  is  displaced  from  its 
equilibrium  position  such  that  the  string  (length  R).  holding 
the  bob  is  horizontal.    VJhen  the  bob  swings  to  the  opposite 
side,  how  high  above  its  equilibrium  level  does  it  go? 

(A)  R/3 

(B)  R/2  •  ' 

(C)  2R/3 


(D)  R 


T.u.  2S 


The  ceniov  of  p.as?  o2  a  SLVai:,:iL  drin;:ir:j  .^izrav 

(A)  is  the  axis  of  the  straw. 

(B)  is  the  entire  outer  surface  of  the  stra^7. 

(C)  is  the  point  on  the  axis  of  the.  straw  equidistant  from 
either  end  of  the  strav;. 

(D)  is  the  ring  of  points  arourd  the  center  of  the  strav. 


1.0.      $9  CU 

\*en  a  group  of  particles  is  in  motion,  the  center  ef  mass 
moves  as  though  it  was  a  particle  with  a  mass  equal  to  the 
sum  of  all  the  masses  of  the  particles  in  the  group. 
\^at  is  the  force  exerted  on  this  fictiti'^;.s  particle? 

(A)  the  average  of  all  internal  forces  in  the  particles 

(B)  the  sum  of  all  internal  forces  in  the  particles 

(C)  the  average  of  all  external  forces  on  the  particles 

(D)  the  sum  of  all  external  forces  on  the  particles 


T.6.  30 

Two  bodies  each  of  mass  3  kg  aie  moving  eastward;  one 
with  a  velocity  of  2  m/sec,  the  other  with  a  velocity 
of  4  m/sec.    The  magnitude  of  the  total  momentuni  of 
the  system  is 

(A)  6  kg -m/sec 

(B)  12  kg-m/sec 

(C)  18  kg-m/sec 

(D)  .    60  kg-m/sec 


CR 


T.O.  33 


CU 


The  total  mass  of  a  systctn  is  2  icv^. .     The  nicc.cntun  of  the 
system  is  changing  at  the  rate  of  6  kg-n/scc.    VTlint  is  tlie 
magnitude  of  the  net  external  force  Gxcrted  on  the  f^ystcni? 

(A)  3  nt 

(B)  6  nt 

(C)  12  nt 

(D)  7A  nt 


( 


ERIC 


T.O.        1  RR 

A  mile  Is  approximately  equivalont  to: 

(A)  1.6  km 

(b)  0.6  kn 

(C)  0.45  km 

(D)  2. 5 A  te. 

T.O.     2  cu 

Kinematic  equations  depend  upon 

(A)  Absolute  time  and  absolute  positions. 

(B)  Absolute  time  and  relative  positions. 

(C)  Relative  time  and  absolute  positions. 

(D)  Relative  times  and  relative  positions. 


Express  the  sum  of  the  numbers    15,    140.001,     and  0.57 

(A)  155.571 

(B)  155.57 

(C)  156 

(D)  160 


CU 


T-0.  A 


PS 


Two  forces  act  simultaneously  on  the  s::::v:r  point  on  a  body. 
Their  values  are  5.0  nt  at  a  bearing  of  0A5.0°  and  3,0  nt 
at  180.0°.     Find  the  n^Jjrnitude  of  the  resultant  force • 


(A) 

(B) 

(C) 

(D) 

8 

T.O,  5 


CU 


Of  the  follovj^n;-,  graphs  of  motion,  which  one(s)  may  be 
accomplished  by  translation  alone? 


0) 


(3) 


(2) 


-O 


(A)    1,2        (B)    2,4        (C)    1,3        (D)  1,2,3,4 


T.O.        6  ■  PS 

A  group  of^science  students  v/ished  to  experiment  with  * 
free  fall  motion.    They  threw  a  stone  vertically  down 
with  an  initial  speed  of  10  m/sec  from  the  top  of  a  20  m 
building,     l^at  speed  should  they  find  the  stone  tc>  have 
upon  impact  with  the  ground? 

(A)  37  m/sec 

(B)  34  m/sec 

(C)  '""22  m/sec 


(D)     20  m/scc 


ERIC 


VJluch  graph  represents  the  notion  of  a  br.ll  fro-  t!ie  tir-^  it  i 
thrown  vertically'  up  till  the  tiir.e  it  i?  caught? 


The  acceleration  of  the  object  whose  motion  is  dercribcd  by 
the  graph  must  be: 


(A)  positive 

(B)  negative 

(C)  zero 

(D)  varying 

To  test  for  the  gravitational  acceleration,    g,    a  ball  is 
dropped  from  rest  from  a  height    in    and  falls  for  the  titiie 
t    to  the  ground.     The  gravitational  acceleration,    g,  can 
be  found  by: 


(A)  g  = 

(B)  g  = 

(C)  g  = 


(D)    Insufficient  dataJiust  knov?  impact 
velocity  to  solve. 


T.O.  10 


CR 


A  boy  sets  tlirec  toy  cars  in  r.ictioa  on  the  floor      Car  A 
moves  to  the  right  10  in/scc  faster  than  car  B.  But 
Car  B  is  r.oving  to  the  left  at  10  in/sec  rcJntive  to 
car  C.     Select  the  equation  belovj  which  %-ill  describe 
the  velocity  of  car  A  relative  to  car  (. . 

(A)  =  10  in/scc  -  10  in/scc  =  0 

^^'^    ^AC  "        in/scc  +  20  in/scc  =  30  in/scc 

^AC  =  10  in/sec  -  20  in/sec  -  -10  in/sec 

^'AC  "        in/scc  +  10  in/c;ec  =  20  in/scc 

T.O.  11  CR 

The  position  of  a  particle  is  given  by  the  equation 

X  =  Voxt  +  J  a^t^^ 
The  velocity  of  this  particle  is 


(A) 

n/vox  +  2ax(x  -  Xq) 

(B) 

Vox^  +  2ax(x  -  Xq)' 

(c) 

^x  = 

Vox  +  l/2axt2 

(D) 

Vox  +  ^xt 

A  baseball  player  hits  a  fly  ball  vhose  trajectory  reaches  a 
niaxiTnum  height  of    h;        the  time  the  outfielder  has  to  position 
himself  for  his  catch  can  be  found  by; 


T.O.  14 


ERIC 


VJliat  forced  must  be  appli.cu  to  an  object  of  mass  la  to  cliange 
its  speed  froiu  v    to  v  in  t  seconds? 


o 


B.      F  = 


C.  F.iL^ 
mt 

mt 


As  the  altitude  of  a  satellite  above  the  Earth  increases , 
its  mass 


(A)  increa^»es 

(B)  decreases 

(C)  remains  the  same 

(D)  is  zero 


T  .  0 .  16 
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A  man  tries  to  pusli  his  stallo.cl  car  on  a  lo.ve.l  road.  The 
maximum  force  he  i    able  to  a[.i)ly  is  F,  Inil  thif,  is 
insufficient  to  n:c^^.  the  car.     The  renctiou  to  his  force 
is  a  force  of 

(A)  F 

(K)  -F 

(C)  ?F 

(D)  j^ero,  since  the  car  docs  not  move 


^.0.  17 

In  the  situation  shovm  in  tlie  diagram, 
a  stationary  block,  is  attaclied 
to  suspended  v;Giglits  over  a 
f rictxonlcss  pulley.  Additional 
weights  arv-  added  very  gently 
until  the  block  begins  to  slide. 
The  motion  of  the  block  V7ill  then 
be 


(A)  constant . 

(B)  accelerated . 

(C)  decelerated. 


CU 


(D)    May  be  any  of  the  above  choices. 


T.O.        18  CR 

What  distance  does  an  object  which  is  revolving  at  f  icchc^s^r.t 
revolutions/sec  cover  each  second? 

(A)  irr^f 

(B)  f 
Zirr 

(C)  Zirrf 

(D)  ^ 


T.O.  19 


CU 


A  coin  of  mass  ra  ]s  placed  on  n  stationary  phono  turnLable 
at  a  distaiicc  r  from  the  spindle.    The  sv;itch  is  turned  on 
and  the  turntable  begins  to  nccclornte.     If  the  cocf f iciLrats 
of  friction  arc  respectively       and        (f^tatic  and  kinetic) 
the  magnitude  of  the  centripetal  force       on  the  coin  jur,t 
before  the  coin 'starts  to  slide  is 

A.  >  Vs  mg 

B.  F^  <  Uc,  "^2 

C.  ^  Us  mg 

D.  none  of  the  above        .  * 


T.o!  20 

The  vzork  done  by  a  const^ant  force  F  in  moving  a  mas&  \\\ 
^^lirough  a  displacement  where  0  is  the  angle  betv;cen 
F  and  x,  is 


A. 

W  = 

Fmx 

B. 

U  = 

Fx  COS0 

C. 

V7  = 

Fx  sinO 

W  = 

T.O.  21  ■  CU 

A  force  directly  proportional  to  and  acting  in  the  direction 
of  displacement  Is  exerted  on  a  body.     The  v/ork  of  this 
force  after  displacing  the  body  a  distance  x  is 

A.  proportional  to  x 

B.  proportional  to  ' 

C.  proportional  to  x^  . 


D.      independent  of  x 


T.O.  22 


RR 


The  pov.'cr  P  developed  by  a  machine  v.'hich  docs  an  naiouut  of 


time 

t 

is 

A. 

P 

=  Wt 

B. 

P 

=  v:t2 

C. 

P 

=  W/t 

D. 

P 

=  w/t 

T.O.      23  RR 

The  kinetic  energy  K  of  a  body  of  mass  n\  noving  v/ith  an 

instantaneous  velocity  v  and  acceleration  a  is 

(A)  K  =  ma 

(B)  K  =  inv2 

(C)  K  =(l/3)niv3 

(D)  K  =(l/2}mv^ 


D 


T.O..  2^  CU 
T^hich  of  the  following  statements  is  7iot  true. 

A.  A  force  is  conservative  if  the  work  done  by  the 
force  on  a  particle  that  moves  through  any  x^ound  . 
trip  is  zero. 

B.  A  force  is  conservative  if  the  v7ork  done  by  the  force 
on  a  particle  that  moves  between  two  points  depends 
on  the  path  taken  between  those  points. 

C.  The  force  exerted  on  an  object  by  a  spring  is 
conservative.  . 

D.  The  gravitational  force  is  conservative. 


T.O.  25 

The  statement  of  ihc  conservation  of  median leal  energy  is 

(A)  AK  +  All  =  0 

(B)  W,,^  =  AK 

.   (C)     Wj^c  -  AK  +  All 
(U)     AU  =  0 

V7here  W^^  is  the  v/ork  done  by  noaconservative  forces. 


T.O.      26  ' 

The  potential  energy  for  an  object  of.  iDass  m  a  height  h 
above  the  surface  of  the  Earth  is  . 

(A)  1/2  mh^' 

(B)  1/2  mgh 

(C)  mgh 

(D)  2  mgh 


T.O.      27        .  .  CR 

The  mass  of  a  simple  pendulum  bob  is  m.     It  is  displaced 
slightly  from  its  equilibrium  position  such  that  the  bob 
is  a  height  h  above  its  equilibrium  level.     It  is  nov/ 
released  from  rest.     Its  velocity  at  the  bottom  of  its 
.swing  can  be  computed  from 

(A)  mgh  =  1/2  iiiv2 

(B)  gh  =  mv 

(C)  1/2  gh2  =  1/2  mv^ 

(D)  gh  =  2v2 


A    10          pwirticl^ -.nrpvojiciic-  a  -t^ticn:\::y    50  gi.i  parLicle 
vith  a  speed  of    5  civ./sac,      Tuv  ccnLor  of  ni::sr.  of  t\\2 
combined  particles 

(A)  is  closes L  to  the    10  gni  particle, 

(B)  is  closest  to  the    50  gm  pnrtlcle, 

(C)  is  in  the  center  of  the  line  joining  the  t\:o  p::r tides 

(D)  moves  from  a  position  closest  to  tlie  moving  particle 
to  a  position  closest  to  the  stationary  particle. 


T.O.        29  •  cu 

Tv70  objects  attract  each  other,  but  are  not  under  the 
influence  of  any  other  forces.    VHiich  of  the  follov;ing 
statements  is  true? 

(A)  the  center  of  mass  accelerates 

(B)  the  center  of  mass  may  move  at  constant 
velocity 

(C)  the  center  of  mass  raust  be  stationary 

(D)  a  center  of  mass  cannot  be  defined  for 
Interacting  particles 


T.O.  30 

A  block  moves  horizontally  with  a  velocity  of  2  ft/sec. 
Its  mass  is  4  slugs.    What  is  its  momentum? 

(A)  ii  slug-ft/sec 

(B)  8  slug-ft/sec 

(C)  16  slug-ft/sec 

(D)  32  slug-'ft/sec 


CR 


T.O.  33 


CU 


A  ball  strikes  the  floor ,  its  initial  vi^il.ocity  r.rikin^ 
an  angle  G  with  the  normal.     It  rebounds  vith  the  same 
speed  also  at  an  angle  6  v;ith  nornal,     (The  total  angular 
change  in  direction  of  the  ball  is  ISO""  -  20)    Wliat  is  the 
direction  of  the  average  inipulnive  force  exerted  on  the 
ball  by  the  floor? 

(A)  vertically  uptjard 

(B)  vertically  dovznward 

(C)  at  an  ang].e  6  upward 

(D)  horizontally  along  the  floor 


c 


T.O.        1  KIS, 

The  Englifih  system  of  ineasureniont  uses  the  slug  as  a  unit 
of  mass.     This  term  is  equivalent  to  a 


(A) 
(B) 
(C) 
(D) 


sec2 

lb-sec^ 
ft 

f  t--scc^ 
lb 

lb 
f  t--sec2 


In  the  equation  for  constant  velocity 


'  (x  -  Xq) 


ERIC 


V  =  -  t 

(A)  X    is  a  relative  position  and    x      is  an  absolute  position. 

o  * 

(B)  t    is  an  absolute  time. 

(C)  X    and    x      are  relative  positions  and    t    is  an 

o 

absolute  time. 

(D)  X    and  are  absolute  positions  and    t    is  a  relative 
time. 

3    " >0 

Select,  from  the  choices  below,  the  pair  of  numbers  having  the 
same  number  of  significant  digits. 

(A)  0.050.30,  0.0503 

(B)  0.05030,  12.00 

(C)  503,    1200  •  • 

(D)  0.503,     1200  • 


T.O.  4 


Which  one  of  the  choicer;  is  a  r.c.-:r.iaglcs3  vectoi:  cpar.iulo::? 

(A)  1  .   (B  X  C) 

(B)  (A  •  B)  X  c 

(C)  A  X  B  X  C 

(D)  k(A  X  B) 

of  a  hollow  sphere 

(A)  is  located  a':  the  geometric  center  even  though  no  inass  is 
present  at  that  location. 

(B)  is  distributed  throughout  the  mass  since  it  cannot  be 
located  iu  empty  space. 

(C)  does  not  exist  at  all  for  a  sphere  without  mass  at  its 
center. 

(D)  forras  its  ov?n  spherical  surface  which  touches  everp.^iore 
the  inside  surface  of  the  hollow  sphere. 


The  center  of  mass 


T.O.  6  GR 

In  the  follo\7ing  problem:     "A  ball  is  thrown  vertically 
upward  with  an  initial  speed  Vq.    After  3.00  sec  its  speed 
has  decreased  from  Vq  to  25.0  m/sec  but  it  is  still  ascending. 
Calculate  Vq."    l^hich  statement  vjill  lead  to  the  right 
answer? 

A.  vo  =  25  -  (9.8  X  3c00)         -  -  .  , 

B.  vo  =  9.8  X  3.00).  -  25 

C.  .Vq  -  25  +  (9.8  X  3.00) 

D.  -  25  +  (9.8/3.00) 


ERIC 


T.O  7 

Select  frcn  the  labeled  poin'-s 
represent  zero  acceleration. 


CR/? 


2,4         (B)    1,  3  (c)    1,2,3,4      (D)    None  of  the 

  points  labeled, 

T.O.      8  CU 
In  the  equation 

"  =  +    J  a(2t  -  1  sec) 

a  =.  acceleration    and    t    =    time.      From  analysis  of  the 
dimensions^  a  is  the  equation  of 

(A)  position 

(B)  speed 

(C)  acceleration 

(D)  has  no  meaning  since  it  is 
diraensionally  inconsistent 


CR 


To  find  the  height  of  a  telphone  pole,  a  student  threw  a 
ball  striaght  up  to  the  height  of  the  pole,  end  found  the 
time, to  rise  and  fall  back  to  his  hands.     Ihe  height  of  the 
pole  above  his  hands  can  now  be  found  by 


(A)  gt 


2 


(B)  igt^ 


(D)    I  gt^ 


H.O.  10 


CR 


Three  billiard  l^alls  are  set:  in  "Jrion  on*  a  dcoI  tr.ble.  Th 
velocity  of  ball  A    relative  to  ball    C    is  "  V 

The  velocity'  of  ball  B  relative  to  ball  C    is  V 

BC  ' 

What  is  the  velocity  of  ball    A    relative  to  ball    E  ? 


(A) 

^AB  = 

=    ^AC  - 

,^BC 

(B) 

^AB  = 

(C) 

^AB  = 

->■ 

=    V  + 
AC 

^BC 

(D) 

\b  = 

=  0 

t.o.  -11  cu 

The  instantaneous  velocity  may  be  deterinincd  from 
y  =    at    only  for 


(A)  variable  acceleration 

(B)  variable  velocity 

(C)  constant  acceleration 

(D)  constant  velocity 

A  ship's  gun  can  project  a  shell  with  a  muzzle  velocity  of 
980  m/sec.      IThat  is  the  angle  of  elevation  above  the 
horizontal  for  the  maximum  range  of  this  gun. 


(A)  30°- 


(B)  45° 


(C) 
(D) 


60° 
90° 


T.O.  14 


CR 


Knov7ing  the  initial  velocity  of  a  body  of  mass  m  to  be  v^., 

final  velocity,  v,  and  the  distance ■ covered  during 
this  acceleration  is  s,  what  equation  yields  the  force  caus- 
ing the  acceleration? 


A. 


B. 


(v  -  vo) 
2s 

(V  -  Vq) 

2ms 

m(v  -  Vq) 
2t 

(V  "  Vq) 
mt 


T.O.  15 

The  weight  of  an  astronaut  (mass  m}  in  orbit  at  an 
altitude  above  the  Earth  (mass  N)  equal  to  the  Earth's 
radius,  R,  can  be  found  from 

A.  W  =  GMniR^ 

B.  W  =  4G>IinR? 

^  Mm 

C.  W  =  G^ 

Mm 

D .  W  =  G 


CR 


T.O. 


16 


If  you  release  an  inflated  balloon,  without  tying    off  the 
opening,  the  balloon  flys  in  a  direction  always  avay  from  the 
escaping  gas.     This  occurs  because  the  escaping  gas 

(A)  pushes  on  the  air  outside  causing  a  reaction  in  the 
opposite  direction. 

(B)  pushes  in  all  directions  inside  the  balloon  including 
forv7ard  v:hile  it  escapes  to  the  rear. 

(C)  forms  a  high  pressure  region  behind  the  balloon. 

(D)  expands  outside  forning  a  low  pressure  region  behind 
the  balloon. 


T.O.  17 


CR 


In  the  situation  shown  in  the  diagram,  the  force  of  kinetic 

friction  is  given  by 

\  f.  ^ 

A.  mg  cosO 

B.  cosO 

C.  F  sinG 

D.  yj^  F  COS0 

BLOCK  SLIDING  DOWN  NITH 
CONSTANT  ACCELERATION 


T,0.      18  CR 

The  period  of  each  revolution,  t,  of  an  object  moving  Uiifor^;^< 
with  a  Speed  v  in  a  circular  path  of  radius  r  can  be 
expressed  as:  ' 

(A)  27Tr/v 

(B)  v/2Trr 

(C)  47T^r2/v 

(D)  v/4Tr2r2 


1.0.  19 

A  cent:ripeC''^l  force  pi'cJ'^cos  a  contr.Lpo.t:.':  1  jcc^lcrat: ion 

A.  OLitv;ard  nlon^  the  radius 

B.  .  invat-d  alon^  the  radius 

C.  along  a  tangent  to  the  curve,  forward  . 

D.  along  a  tangent  to  the  curve  to  the  rear 


T-0.  20  CU 

The  work  dene  by  a  constant  force  F  in  moving  a  ma^^s  ni 
through  a  displacement       .-.iicre  the  angle  betv/een  F  and  x 
is  alv;ays  180%  is 

A.  X  X 

B .  -I-Fx 

C .  Zero 

D.  -Fx 


T.O.  21  CU 

A  woman  begins  to  lift  a  pail  .of  water  out  of  a  well;  the 
initial  total  weight  is  W.    The  pail  has  a  leak,  however, 
and  as  the  pail  is  lifted  a  distance  y,  water  is  slowly 
lost.    The  work  of  the  woman  is 

A.  Wy 
C.  iwy2 

P.     unable  to  be  determined  from  the 
information  given 


T.O.  22 


A  constar.t  force  F  moves  a  body  in  the  y-clircccioii  a  dis- 
tance Yq.  jrhe  avcrago.  velocity  of  the  bo^dy  during  this 
motion  is  v,    ITliat  is  the  averase  pov/er  P  delivo.red  by 
the  force? 

r 

h .      i' yoV 
D.  Fv 


ERIC 


T.O.  23  CU 

When  using  the  work-energy  theorem  to  solve  problems,  one 
muist  always 

A.  omit  the  work  done  by  the 
friction  forces 

B.  omit  the  work  done  by  non- 
conservative  forces 

include  only  the  work  done 
by  non-conservative  forces 

D«      include  the  work  done  by 
all  forces 


T.O.    24  CU 

Which  of  the  following  forces  is  not  conservative? 

(A)  the  frictional  force 

(B)  the  gravitational  force 

(C)  the  force  exerted  by  an  ideal  spring 

(D)  the  force  exerted  on  a  charge  in  an 
electric  field 


T.O.  2-5 


The  principle  of  the  conferva  tio'i  of  energy  ir.ay  be 
written  as 

(A)  Energy  may  be  created  .or  de55t:royed  and  transformed 
from  one  kind  to  another, 

(B)  Energy  may  be  tran.n formed  from  one  kind  to  another 
but  it  cannot  be        itcd  or  destroyed. 

(C)  Energy  may  be  cj  •     ed  and  transfonned  from  one 
kind  to  another,  but  it  cannot  be  destroyed, 

(D)  Energy  may  be  created  or  destroyed,  but  not 
transformed  from  one  kind  to  another. 


CR 


T.O,  26 

A  mass  m  hanging  from  a  spring  of  constant  k  is  raised 
vertically  compressing  the  spring  a  disUnce  x.     It  is 
then  released.    The  velocity  of  the  mass  as  it  passes 
xts  st£irting  point  may  be  calculated  using  the  relation 

(A)  mgx  -I-  mkx  =  mv^ 

(B)  mgx  +  1/2  mk2      1/2  mv^ 

(C)  mgx  +  1/2  kx2  =  1/2  mv2 

(D)  mkx  +  mk^  =  mv^ 


T.O-      2J  CU 

As  thajicair-of  a  simple  pendulum  swings  to  and  fro,  its 
energy  iss 

(A)  o.aly  kinetic 

(B)  only  potential 

(C)  a  combination  of  kinetic  and  potential 

(D)  simple  harmonic 


T.O.      23  CR 

Tv;o  point  r.u^oscs  r.i  and  M  are  locat^ed  c;>  a  line  at:  posirionr-s 
X]  and  X2,  respectively.  The.  center  of  mass  of  this  systcin 
is  located  on  this  line  at  a  position  given  by  tlio  expression 

(A)  (m  4-  M)/2 

(B)  (Mj:^  -  mx_^)/(m  H-  N) 

(C)  (Tnx2  H-  mXj)/Cm  H-  H) 
;  M(x^  -I-  K^)fCm  H-  M) 


1.0.  i9 


CU 


When  a  group  of  particles  is  suLjected  to  external  forces 
the  center  of  mass  moves  as  though  it  was  a  particle  subjected 
to  the  sum  of  all  the  external  forces.     The  mass  of  this 
fictitious  particle  is 

(A)  the  average  mass  of  the  group  of  particles. 

(B)  the  mass  of  the  heaviest  particle  in  the  group. 

(C)  the  mass  ul  the  lightest  particle  in  the  group. 

(D)  the  sum  of  liie  masses  of  the  ^srticles  in  the  group. 

T.O.      30  CR 


An  object  of  mass  2  kg  moves  to  the  right  v/ith  a  velocity 
of  4  m/sec;    another  object  of  mass  4  kg  moves  to  the 
left  with  a  velocity  of  2  m/sec.    VJhat  is  the  total 
momentum  of  the  system? 

(A)  16  kg -m/sec 

(B)  8  kg-m/sec 

(C)  4  kg-m/sec 


(D)  0 


T.O.  33 


CR 


A  ball  of  mass  m  grams  strikes  a  wall  horizontally  v/ith  a 
velocity  of  v  cm/sec.  Its  velocity  after  rebounding  from 
the  wall  is  rl.^o-v  cm/sec.  V/hat  is  the  average  impulsive 
force  exerted  by  the  wall  if  the  ball  V7as  in  contact  v/itli 
the  v/all  for  t  sec? 

(A)  zero 

(B)  mv  dynes 

(C)  mv/ t  dynes 


(D)     2  mv/t  dynes 


T,0.  1 

A  mile  is  approximately  equivalent  to: 


RR 


(A)  1 . 6  km 

(B)  0.6  kii 

(C)  0.45  kni 

(D)  2.54  Ivn) 


'IJtL        2  RR  or  CU 

In  tfiiE  equation  for  constant  ^ivJmcxty 

^  ^  (x  -  Xq) 
t 

(id    X  and  Xq  depend  upon  the:  frame  of  xe^srcncG  and  t 
does  not  depend  upon  the  frame  :C3£  rreference 

(1^    X  and  Xq  do  not  depend  vs^on  the^xnamei  of  ref:erence 
and  t  does  depend  upom  tfee  franra  of  reference 

{€)    X,  Xq,  and  t  depend  upsmirtlie  frame. vof  reference 

0))         Xq,  and  t  do  not  dqi^end  upon  the.  frame  of 
rref erencG 

T.O.     3  CU 

ExpTff-gr; ithe  sum  of  themumbers    15,     140.001,    and  0.57 


(A)  L55.571 

(B)  155.57 

(C)  15 6' 

(D)  l&O 


'r.o.  4 


T^vo  forces  act  si;r,ultaiieously  on  the  point.  Their 

values  are  5.0  nt  at  045.0°  &i\d  5.0  nt  at  180.0° 
The  direction  of  the  resultant  force  is 


(A)  Betv.Toen  0°    and  90° 

(B)  Between  90°    and  180° 

(C)  Betv7een  180°    and  270° 

(D)  Between  270°    and  360° 


270.0 


1.0.  5 

The  center  of  mass  of  a  hollov?  sphere 


0,0" 
N 


090.0 


,  rr/cu 


(A)  is  located  at  the  geoinetric  center  even  though  no  mass  is 
present  at  that  locatp.on. 

(B)  is  distributed  throughout  --^te  mass  since  it  cannot  be 
locafcd  in  empty  space. 

(C)  does  not  exist  at  all  fo*r:L:^  "Jphere  without  mass  at  its 
center. 

(D)  forms  its  ovm  spherical  sm£5a-e  which  touches  eve'ryx-zhere 
the  iniside  surface  of  the  mr;  j]k)w  sphere. 


A  boy  throws  a  baseball  verticazDIj  upvzard.  If  the  ball  is 
caught    4.0    seconds  later,  V7hp^ri sight  did  it  attain? 

(A)  264  m 

(B)  78  m 

(C)  64  m  . 


(D)  19.6 


m 


(A)     L         (B)  2 


(C)  3 


(4) 


a 


(D)  4 


T.-O.  S 

lit  the  equation 


CU 


a  = 


+   i2  ^(2t  -  1  sec) 


a  =  acceleration  and  t  =  tirac.  Frpm  analysis  of  the 
fiiaiiensioiiSj, .a  is  the  equation,  lof 


(A)  positiiEm 

(B)  speed 

(C)  acceleration 

(D)  has  no  msaning  since  it  is 
dimensionally  -inconsistent 


CR 


To  tes±:;for  the  gravitational  acceleration,  g,  a  ball  is 
dropped  from  rejt  from  a  he^ht    xa    and  falls  for  the  tin" 

be  .fou2\^"'    •  •  '"^^  ^  8.  can 

(A)    g    =  ^ 

t: 


(B)    g  = 


4m 


(C)    g    =  ^ 


(B)    Insufficient  Jsta.Kust  know  ame^act 
velocity  ts)  sottra. 


i\0,       W  PS/C:1 

A  man  walV.i:  tc^.-.-^.rd  the  ra?.!*  of  a  rv.ovin^  vhilc  hi,-,  :\\-}iic\\ 

is  observed  by  a  stnCion  atconclant:  staiuling  on  a  station  pi acrc: 
If  the  train  moves  to  the  right  at    10  ft/sec    i-elativc  to  the 
stationery  platform-obscrver ,  vjhile  the  walking  man  movor>  al 
8  ft/sec     to  the  righ't  relative  to  the  same  station  attendent; 
how  fast  does  the  man  vralk  relative  to  the  train? 

(A)     IS  ft/so.'  \oht 
(b)    18  tt/scc  to  the  left 

(C)  2  ft/sec  to  the  right 

(D)  2  ft/sec  to  the  left 

t.O.       11  CU 

The  iiTF? tantcjaeous  v^elocity  may  be  determined  from 
V  =    at    only  for 


(A)    variable  acceleration 


(B)  variable  velocity 

(C)  constant  acceleration 

(D)  constant  velocity 


CR 


A  baseball  player  hits  a  fly  ball  whose  trajectory  reaches  a 
maximum  height  of    h;        the  time  the  outfielder  has  to  position 
himself  for  liis  catch  can  be  found  by: 


(A)  a 

8 


(3)  ^' 


T.O.  14 


Uow  long  dorn  it  take  for  a 
objocL  froni  \^  to  Y  if  its  ir.as? 

m(vo  ~  v) 


F  to  c'  an-'.ci  the     ,    od  of  an 


B.      t  = 


Ttt(^  -  Vo) 


C.      t  = 


"  Vo) 


t  = 


(vq  -  v) 

Fm 


T.O.  15 

The  weight  of  an  astronaut  (mass  iti)  in  orbit  at  an 

altitude  above  the  Earth  (mass  H)  equal  to  the  Earth's 
radius,  R,  can  be  found  from 

B.      W  =  ^GMmR^ 
Mm 

C  •       w  —  G  • 
Mni 

D.      W  =  G 


CR 


T.O.  16 


CR 


A  man  tries  to  push  his  stalled  C3r  on  a  level  road.  The 
maximum  force  he  is  able  to  apply  is  P,  but  this  is 
insufficient  to  move  the  car.     The  reaca:ion  to  his  force 
is  a  force  of 


(A)  F 


CC)  2F 


zero,  since  the  car"  caoes  not 


cc...  li':.  vi  kinetic  fr^^Lion  is  equ.'-l  tc- 

(A)  the  sins  of  the  ansle  of  inclination, 

(B)  the  cosine  of  tlvo.  angle  of  inclination. 

(C)  the  tangent  of  the  an^lc  of  inclination. 

(D)  a  nioi'e  complex  function  of  the  angle-. 


T.O.      18  CR 

The  period  of  each  revolution,  t,  of  an  obji^ct  rnoving  tu>i;-orr-*f^/ 
with  a  speed  v  in  a  circular  path  of  radius  r  xran  be 
expressed  as: 

(A)  27Tr/v 

(B)  v/2Tfr 

(C)  ATT^r^-Zv 

(D)  v/Au^r^' 


T.O.  19 

A  coin  of  mass  m  is  placed  on  a  statiotmrjiphoao  turntable 
at  a  distance  r  from  the  spindle.    The  svi±xiii_jls  turned  on 
and  the  turntable  begins  to  accelerate^    I^-itife  coefficient 
of  friction  are  respectlivoly       2Xid       (((sfetffc.snd  kinetic) 
the  insigni±ude  of  the  centripetal  force  E^,..am  tfe  coin  just 
before  the  coin  starts  to  slide  is 

A.  >  Ps 


D,      none  of  the  afeiove 


T.O.  20 


A  forcti  scrotci'.ej  a  aprinj,  '„-ich  3  snriiis  coi^^tar.t 
an  aiuount  :<  fron  its  cquilibr .11::,!  position  Ctho  fore, 
and  X  are  in  the:  Sci:;ic  direction).    The  work  dons  by 
this  force  is 

A.  +kx  • 

B.  +  1/2  kx2 

C.  -  1/2  k>:2 

D.  ^•  1/2  kx 


ERIC 


T.O,   21  CU 

A  woman  begins  to  lift  a  pail  of  water  out  of  a  well;  the 
initial  total  weight  is         The  pail  has  a  leak,  however, 
and  as  the  pail  is  lifted  a  distance  y,  w^ater  is  slowly 
lost.     The  v7ork  of  the  woman  is 

A.  Wy 
B-      i  V7y 

C-  |wy^ 

D.      unable  to  be  determined  from  the 
information  given 


T.O.  22 


RR 


The  power  P  developed  by  a  machine  which  does  an  amount  of 
work'W  in  time  t  is 


A. 

P 

=  Wt 

B. 

P 

=  Wt2 

C. 

P 

=  W/t 

D. 

P 

=  W/t2 

T.O.      23  RR 

Which  of  the  follou'in^  st;ate;:icnts  is  >iot  true? 

(A)  One-half  of  the  producL  of  Lhe  mass  of  ci 
body  and  the  square  of  i  ts  s]^e.cid  is  called 
the  kinetic  energy  of  the  body. 

(B)  The  work  done  by  tlie  rcf^ultant  force  acting' 
on  a  body  is  equal  to  the  change  in  the 
kinetic  energy  of  the  body. 

(C)  The  kinetic  energy  of  a  body  in  motion  is 
equal  to  tlie  v;ork  it  can  do  in  being  brought 
to  rest. 

(D)  The  kinetic  energy  is  a  function  of  position 
whose  negative  derivative  gives  the  force. 

T.O.     2^  CU 

^\Tiich  of  the  following  forces  is  7iot  conservative? 

(A)  the  frictional  force 

(B)  the  gravitational  force 

(C)  the  force  exerted  by  an  ideal  spring 

(D)  the  force  exerted  on  a  charge  in  an 
electric  field 


T.O.  25 

The  statement  of  the  conservation  of  mechanical  energy  is 

(A)  AK  +  AU  =  0 

(B)  =  AK  - 

(C)  ■         .=  AK  +  AU 

(D)  AU  =  0 

where  Wj^^,  is  the  work  done  by  nonconservative  forces. 


RR 


ERIC 


T.O.  26 


A  sprin3  of  constant:  k  co;.:pi"e.«.*<^.i  a  distance  x  h:-3  pot:e:iui.-l 
energy  equal  to 

(A)  mgx 

(B)  mk:^ 

(C)  1/2  kx 

(D)  1/2  kx^ 

T.O,      27  '  .  CR 

The  mass  of  a  simple  pendulum  bob  is  ni.     It  is  displaced 
slightly  from  its  equilibrium  position  such  that  the  bob 
is  a  heiglit  h  above  its  equilibrium  level.     It  is  nov7 
released  from  rest.    Its  velocity  at  the  bottom  of  its 
sv7ing  can  be  computed  from 

(A)  mgh  =  1/2  mv2 

(B)  gh  =  mv 

(C)  1/2  gh^  =  1/2  mv2 

(D)  gh  =  2v^ 

1.0.      28  CU 

Which  of  the  following  is  a  correct  statement  regarding 
the  center  of  mass  of  a  circular  ring? 

(A)  It  is  the  entire  outer  surface  of  the  ring.  ' 

(B)  It  cannot  be  the  geometrical  center  of  the  ring  because 
there  is  no  material-  at  this  point. 

(C)  It  may  be  exterior  to  the  ring,  depending  upon  the  mass 
distribution  of  the  ring. 

(D)  It  is  the  geometrical  center  of  the  ring  V7hen  the 
mass  distribution  is  s^nmnctrical  around  the  center. 


T.O,  ?9 


CU 


T\^o  particles  rnovc  toward  cacli  other,  The  center  of  p.n.^.r> 
of  this  system    .  '  ' 


(A) 


remains  cqiuclistant  from  ench  particle, 


(B) 


becomes  closer  to  the  heavier  particle  and  further  from  the 
li£:,hter  particle. 


(C) 


becomes  closer  to  the  lighter  particle  ami  further  from 
the  heavier  particle. 


becomes  closer  to  both  particles, 


T.O 
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Tv7o  bodies  each  of  mass  3  kg  arc  moving  eastward;,  one 
with  a  velocity  of  2  m/sec,  the  other  with  a  velocity 
of  4  m/sec.     The  magnitude  of  the  total  momentum  of 
the  system  is 

(A)  6  kg-m/sec 

(B)  12  kg-m/sec 

(C)  18  kg-m/sec 

(D)  60  kg--m/sec 


A  ball  strikes  the  floor,  its  initial  velocity  making 
an  angle  0  with  the  normal.     It  rebounds  v/ith  the  same 
speed  also  at  an  angle  8  with  normal,     (The  total  angular 
change  in  direction  of  the  ball  is  180°  -  26)    \^at  is  the 
direction  of  the  average  impulsive  force  exerted  on  the 
ball  by  the  floor? 

(A)  vertically  upvzard 

(B)  vertically  downv/ard 

(C)  at  an  angle  0  upward 


T.O. 
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(D)     horizontally  along'  the  floor 


T.O.        1  .  . 

In  the  >n;S  system  of  measurements,  the  unit  of  energy  Is 
tlie  joule.    This  tena  is  equivalent,  to  a 


(A)  iszH 

sec 


(B)  MlB 
(C) 


sec 

2 


(D) 

sec^ 


T.O.        2  .      •  RR 

In  the  equation 

X  -       -  (1/2)  at2 
for  a  particle  moving  with  constant  acceleration  a, 

(A)  X  is  a  relative  position  and  Xq  is  an  absolute  position 

(B)  t  is  an  absolute  time 

(C)  X  and  Xq  are  absolute  positions  and  t  is  a 
relative  time 

(D)  X  and  Xq  are  relative  positions  and  t  is  an 
absolute  time 

^.0.  '3  -  CU 

Select,  frr    r    >      oices  below,  the  pair  of  numbers  having  the 
same  numbc;         ^i^.-  -iiicant  digits. 

(A)  0.05030,  0.0503 

(B)  0.05030,  12.00 

(C)  503,  1200 

(D)  0.503,  1200 


ERIC 


T;o.  A 


PS 


Two  forces  act  siinal  tanc-ously  o..  tha  s-ir:;^^  point:  or.  a  body. 
Their  values  arc  5.0  nt  at  a  bearing  of  0A5.0°  and  3.0  nt 
at  180.0''.    Find  the  magnitude  of  the  resultant  force. 

(A) 

(B)  /34 
(C) 
•      (D)  8 


T.O.        5  RR 

The  study  of  the  motion  of  an  object  is  tei'med 

(A)  mechanics 

.    (B)  dynamics 

(C)  kinematics 

(D)  Nev/ton's  first  law  of  motion 


T.O.  6  CR 

In  the  following  pt'oblem:     '*A  ball  is  throvm  vertically 
upwaj.'d  with  an  initial  speed  Vq.    After  3.00  sec  its  speed 
has  decreased  from  Vq  to  25.0  m/sec  but  it  is  still  ascendin 
Calculate  Vq-"    Which  statement  will  lead  to  the  right 
answer? 

A.  Vo  =  25  -  (9.8  X  3.00) 

B.  Vo  =  9.8  X  3^"))  -  25 

C.  .Vq  =  25  +  (9.8  X  3.00) 


D.      Vq  =  25  +  (9.8/3.00) 


1  graoli  represents  the  r.iotlort  of  a  1  .ill  fro-.-  the  ti- 
vn  vertically  up  till  the  tir.:e  it  i-  cau^];ht? 


0) 


A)  1 


(B)  2 


(C)  3 


(2) 


14) 


(D)  4 


8 
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■I  an  analysis  of  the  dimensions  given^  determine  v:hich 
:^ce  v.'ould  be  an  energy  dimension. 

(A)  iiSzH 
sec 


sec2 


(c) 

sec2 


nt-m 
sec 


T.O. 
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To  find  the  height  of  a  telphone  pole,  a  student  threw  a 
ball  striaght  up  to  the  height  of  the  pole,  and  found  the 
time, to  rise  and  fall  back  to  his  hands.     The  height  of  the 
pole  above  his  hands  can  now  be  found  by 


(A)  gt^ 


(B)  igt^ 


(D)    1  gt^ 


moves  tc  the  ri^ht  10  in/scc  '.or  th:-n  czr  Z.  3u- 
Car  B  is  :n3vi[i:;  io  ths:  left  ;  ]0  in/sec  ri?l~ii.ve  tt 
car  C.     Select  the  oci  ation  b   h     -'iiich      :i  ,describ 


car  A 

relativ; 

to  ^ar  C. 

'(A) 

=  10 

in/sec  - 

ia./''scc  = 

0 

=  10 

in/sec 

2ir  ±:i/scc  - 

3D  in/scc 

Vac 

=  10 

in/sGC  - 

:r:/sec 

—HO  iiii./sec 

(D) 

Vac 

=  10 

in/sec  -f- 

j.n/sGc.  — 

ZED  in/sec 

T.O.  11 

The  position  of  a  particle  may    -a  cz^nresscd  as 


CR 


y    =    y       +    a  t 


The  acceleration  of  this  particl::  is  found  by 


(A)    a    .  g 


(B)  a    =   J  y  dt 

(C)  a    =  ^ 

(D)  a    =J["y  dt^ 


T.O.  n 

A  ship's  gun  can  project  a  ^ell  with  a  muzzle  velocity  of 
980  m/sec.      What  is  the  angle  of  elevation  above  the 
horizontal  for  the  maximum  range  of  this  gun. 


(A)  30° 

(B)  A5° 


CD)  90^- 


T.O.  1 


\\.i\at  force  ... 
'.cs  spoad  f r 

A. 

C- 

15 

'j^   :hc  altitude  c     a  satellite  above  the 
-t;-  weight 

(A)  increases 

(B)  decreases 

(C)  xeina±ns  the  same 

(D)  is  ^ro 

T.O.  16 

If  you  release  an  inflated  balloon,  vTiirhoui::  t^i^g    off  the 
CJ5)©Hiing ,  .  the  balloon  flys  lin.^a  direction  aHisr^ys  away  from  the 
eszsa^ing  gas.     This  occurs  beirause  the  esca^Ptng  gas 

(A3    pushes  on  tias  air  oii:tE±d£  causing  a  reaction  ±m  the 
.opposittE  dirsection. 

(K:^   3)ushes  in  aH  directdLoTiir  inside  the  balLnJxm  inciaading 
forward  ^^hife  it  escrapez .  to  the  rear. 

|S!>    forms  a  Tuigh  gsr assure  region  behind  the  ball^oon. 

expands  foutsM^e  foxnrrnr  a  low  pressure  re^cO;n  ibehind 
the  ball£Don. 


be  v.p:  -  . 


F  = 


■(vo  -  V) 


F  = 


'"h  increases. 


T.O.  17 

In  the  situr-tion  slio'.vi  in  ti... 
a  stationary  block,  is  att^icL.  , 
to  suspended  vci-Iits  over  z. 
frictionlefis  pullc^y.     Addirio-  .: 
'weights  are  added  very  gcntly 
until  the  block  begins  to  sliJc:. 
The  motion  of  the  block  vill  3v: 
be 


CU 


n 


(A) 

consLatDi 

(B) 

accelerr 

±eifv 

(C) 

deceleair 

ted. 

(D) 

Hay  be  IT 

-    of  t  - 

y.  above  choices. 


The  frequency  of  revolution,  an  .object  snoving,^witk 

a  speed  v  in  a  circular  path  of  r'^:::dius  r  can  he  expressed 
as : 

(A3  27rr/v 

(B)  v/2Trr 

(C)  ATT^rVv 

(D)  v/Air^r^ 


T.O.  19 

A  centripetal  force  produces  £i  amtxiprntal  acceleration 

A.  outward  along  the  radius 

B.  inward  along  the  raEixus 

C.  along  a  tangent  to  tffie  ghxto-j  forward 

D.  along  a  tangent  to  :tkhe:^arnflC¥e  to  the  rear 


A 
P- 


ill 


A. 

alL^73y5  do  posicJ- 

. ,  1, 

3.. 

always  do.  nor  :-:  r; 

... 

srcmetipiGS  do  to  ^r-p- 

only  do  vjor':  v1\or  t: 

body  is  ac.cc'icrni-...i 

T.O.  21  , 

A  force  iLcpeiident  upon  disp]  ;i"e:  ~nt  7Fiz<:)  acts  on  a  bo  '7 
moving  in  the  x-direction-    1'  t  ;e  beady  moves  from  y.^  lO 
what  is  the  total  \iork  oi  ci:£'  force? 


"^2 

A.     I  F(x)dx 


I  F(x)dx-l-f  3?(x)aT' 
J  0  j  xi 

T(x)  X  dx 

^1 


X2 

D.     j       F(x)  x2  dx 

.22  M 

A  csaisfeaiif:  ftrcce  F  mo^s  a  boaSy  isu  .  tiie  .y-direcatiicm  £.  -diis- 
tamsE      •  _llie.  avera^  velocity  lo'f  ^aaa  l)o_dy  djrad:inEgai±iis 


nrot-iiom  is 

SJhat 

A- 

^70 

cu 

Fv 

E.O. 
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fC'T  oi^T-rossicris  cculcl  be  u?od  to  calcu]:ite  the 

T  V     i\\c    .bjczt  i.-Iicn  it  initially  contactcJ  tlic  n'-pirii 


T..0.     2^^  •  k:; 

If  is  rjtie  v^ork  done  Ly  :  ^1  conservative  forces  actios 
an  a  "body  mtoving  between  p:  '  nts  k  and       U^^^  is  the  v/ark 

d.one  by  ^ailZ  nonconservativ-s  farces  acting  on  the  body, 
and  AK  frs  trJie  change  in  kir^jLtiic  eiiargy  of  the  body^  ths!n 


(A? 

™c  = 

AK 

m 

^nc  ^ 

-  AK 

(C) 

+ 

W 

nc 

m 

IK-  + 

V 

Tbc  -prixiTciple  of  the  consexTraition  of  energy  may  be 

<A])     Energy  may  be  created  or  destroyed  and  transforr.ited 
from  one  kind  to  £Liir?ther. 

CB)    Dnexgy  may  be  traisisronued  from  one  kind  to  another, 
mxt  iJit  cnmrot  be  .iireated  or  destroyed, 

(C)  Irrers^  ms^  3>o  'crc-.i:^,-^  and  CMnsf^^mcd  from  ot. 
kirf  tto  asii^ther,  H^v^r  it  cannyDt  b^e  des;troyed, 

(D)  ^eE;gy  may  be  cresfw-iL  or  dcstrojced,  kut  rmt 
transformed  from  aira^kind  to  anmther^ 


;::::jroi;...i::^  :::iC:  st  rl::;;   i  cisLancc  It  is 

The  vclocfLy  c^i  t;:-..    ...ni^s  a-   f  t  passes 
pciirit  nay  be  calculn-.-d  the  rol^Lion 

O'l  H!-:;  -I-  1/2  nik^  -  1/2  isv- 
(C^^    no-:  +  1/2  kx^-  -  1/2  inv^' 


verticlly  ^ 
then  r:_;!e: 
It:^  sr.  ™-ti 


T.o.    r  cu 

As  tlie  bm?  c>I  a  simple  pendui-nm  sv7j.r(g;5  t:o  ard  fro,  its 
energy  ii*- 

(A)  cmly  kinetic 

(B)  ssxlLj  poteatial 

(!C)     «a  combiTTtatlaB  of  Icinetic  Sljbe!.  jpoteutial 


A    10  gm   :pa3n:jtLcle  approaches  a  sttatiinnary    50  gm  particle 
-w:ith  a.:spee£l  of    5  cWsec,      me-  ceni^r  of  mass  of  the 
dETGinbineii  parf::iclcs 

Ls  iJiGsest  to  the    10  gni  f^tiele. 

(B.)    is  closest  to  the    50  gin  }par1d.cl:e. 

((C)    is  in  tfee  ce^tor  Of  1:h(3  linis  i^l^Biji^  the  tvo  particles. 

CD)    m>vetS^  f3nK33:^a  p^0$^^iott  fc'te^st  fei;  die  imoving  particle 
^  A  Giosid^a  £ilosest  to  tStis.  Mrationary  partricle.. 


Cu 


TVc-  objects  ^.'hi.ch  r:rt:r:icl:  e.-iher  ar^  rcli-r.-:;!  fro.:  V23 

The  obj c-cr.^  arii  not  innucnccd  by  force,  other  then  their  . 
niutnal  xnt'Cractlon.  -  luifcl-  of  Ihe  f o;]Ilc:.7iu-  st.-:  e:;iC:nts  is 
. truf? 

(^)    Tlae  Denter  of  mass  accelerates. 


(Ei)  The  center  of  mass  kiovcs  at  constant  velocity. 
(C)    Hie  ce^ntcr  of  nnass  niiiist  be  sttaticnary. 


(D)    A  canter  of  mas^  canmot  be  defined  for  interacting 
p'axtlcles . 


T.a.      30  CR 

A  blo-iclc  moves  iio^rizointally  ^ith  a  vel'ocity  ol  2  ft/sec. 
its  nuass  us  A  sings,  Is  its  naoHiontCT? 


(A)  4  sLug-lt/s£iC 

(B5  8  slug-xt/siec 

(C)  16  siug-ft/s;2r 

(D)  32  slug-ft/snc 

T.O.    33  CU 

total  mass  of  a  .sjston  is  2  kg.    Ihe  momentum  of  the 
sysuli^m  xB  changing  at  the  rate  of  6  k^-m/sec.    \\Tiat  is  the 
iJ^^S^^itifitfiEe  of  the  net  external  force  e^^rted  an  the  system? 


(A) 

3  nt 

(B) 

6  nt 

12  nt 

lit  nt 


T.O.        1  RR^ 

The  English  system  of  nensuren^cnt  uses  the  slug  as  a  unit 
of  nass.    This  term  is  equivalent  to  a 


(A) 
(B) 
(C) 
(B) 


ft-lb 
sec2 


lb-sec^- 
ft 

f t-sec^ 
lb 


lb 


ft-£ec2 

T.O.      1  CO 
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Kinematic  equations  depend  upon 

(A)  Absolute  time  and  absolute  positions. 

(B)  Absolute  time  and  relative  positions. 

(C)  Relative  time  and  absolute  positions. 

(D)  Relative  times  and  relative  positions. 


!r.O,     3  CU 

Measurements  taken  of  the  three  sides  of  a  triangle  vzere  found 
to  be:      14.16  cm,    7.321  cm,    and    9.8  cm.         Using  this 
data,  vhat  is  the  most  accurate  expression  of  the  triangle's 
perimeter? 


(A) 

31  cm 

(B) 

31.3  cm 

(C) 

31.28  cm 

(D) 

31.281  cm 

VThdch  cn.2  of  the  choices  is^  a  ir;Caning] gss  vector  operation? 

(A)  1  •   ( B  X  C) 

(B)  (A  •  B)  X  C 

(C)  A  X  B  X  C 

(D)  k(A  X  B) 


CU 


Of  the  follovring  graphs  of  notion,  which  one(s)  may  be 
accorrtplishecJ  by  translation  alone? 


(1) 


A— -V 


(3) 


(2) 


O  o 


{4) 


(A)    1,2       (B)    2,4        (C)    1,3       (D)  1,2,3,4 

A  buoyant  balloon  is  attached  to  a  cup  containing  a  marble. 
The  balloon  causes  the  cup  to  ascend  at    15v,r7sec.    At  a 
height  of y;:.'!'-.?,!''^  marble  rolls  out  of  a  hole  in  the  cup.  . 
The  marble  will  strike  the  ground  belov/  in  about 


(A)  1  sec 

(B)  6  sec 

(C)  2>/5^sec 

(D)  35  sec 


T.O  7 


Select  Ire-  the  l-b^l:^::  poi: 
represent  zero  acceler-.Lion. 


on  th: 


(A)     2,4  (B)     1,  3  (C)    1,2,3,4      (D)    None,  of  the 

points  labeled 

T.O.       g  RR 

Which  of  the  follov7ing  is  not  a  true  unit  of  power? 

(A)  horsepower 

(B)  watt 

(C)  kilovzatt-hours 


(D)  ft-lb 
sec 


T.O-  9 

A  boy  throvjs  a  baseball  straight  up.     It  leaves  his  hand 

at  a  height  of       with  an  initial  speed  of  v^y  and  rises 

to  a  height  of  y.    The  equation  v;hich  may  best  be  used 

£o*'find  the  total  time  the  ball  takes  to  reach  the 
ground  is : 

(A)  Vy  =  -  gt 


CR 


(B)  y 


yo  +  ^oyt  -  2 


(C)  .   Vy2  =  Voy2  ~  2g(y  -  y^) 

(D)  y  =       +  Vyt 


t,0.       10  CR 

Three  billiard  l^alls  are  set  in  r/.oLion  on  a  pool  tnblc.  Tiu 
velocity  of  ball  A    relative  to  ball    C    is  V 

Ihe  velocity  of  ball  B  relative  to  ball  C    is  V^^ 

What  Is  the  velocity  of  ball    A    relative  to  ball    B  ? 


(A) 

V 

AC 

-> 
V 

BC 

(B) 

-> 

-> 

(C) 

\b-  = 

-> 

V 

BC 

(D) 

^B  = 

=  0 

T.O.  11 

The  position  of  a  particle  is  given  by  the  equation 

X  =  Voxt  +  \  ^x^^ 
The  velocity  of  this  particle  is 


CR 


(A) 

(B) 

^x 

(c) 

^x 

(D) 

^x 

(A)    Vx  -  yf^x      2ax(x  -  Xq) 
=  Vox^  +  2ax(x  -  Xq) 


=  Vox 


T.O.      12  CR 

A  stone  is  projected  horizontally  at  a  speed  from  the 

top  of  a  building    h    meters  high.    For  the  information  given, 
which  expression  may  be  used  to  find  the  downward  velocity  of 
the  stone  upon  impact  with  the  ground. 

2  2 
(A)  =  +  2gs 


(B)  =   v^    +  gt 

1  2 

(C)  s    «  2 


(D)    Nott-*  of  the  above  since     v        is  in 
the  hot'lzontal  'direction. 


T.O.  14 


KnowJns  the  initial  velocity  of  a  body  of  mass  m  to  be  v^, 
its  final  velocity,  v,  and  the  distance  covered  during 
this  acceleration  is.s,  vhat  equation  yields  the  force  cau 
ing  the.  acceleration? 


A. 


B. 


C. 


m(v  -  Vq) 
2s 

(V  -  Vq) . 

2ms 

in(v  Vq) 
2.t 

(V  "  v^) 

As  the  altitude  of  a  satellite  above  the  Earth  increases, 
its  mass 


(A)  increases 

(B)  decreases 

(C)  remains  the  same 

(D)  is  zero 


T.O.  16 
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An  astronaut  i?,aintnin.s  his  orbit  in  space  bccauso  of  the 
Earth's  gravitational  at  traction  _  ai-.d  his  inertia.     If  tlie. 
'inward  gravitational  attraction  is  the  action  force,  fclro 
reaction  is: 

(A)  his  inertia 

(B)  zero,  because  he  is  "unattached"  to  the  Earth 

(C)  equal  to  the  gravitational  force,  but  acting 
outV7ard  on  him 

(D)  equal  to  the  gravitational  force,  but  acting 
on  the  Earth  tov;ard  him 


T.O.  17 


CR 


In  the  situation  shown  in  the  diagram,  the  force  of  kinetic 
1^^^                                   friction  is  given  by 

f.  ^ 

A.  yj^  mg  cosO 

B.  Mic  N  cosO 

C.  yk  F  sinQ 

D.  pj^  F  cosO 

BLOCK  SLIDING  DOWN  WITH 
CONSTANT  ACCELERATION 


T.O.  18 


CR 


What  distance  does  an  object  which  is  revolving  at  f  (com+ant) 
revolutions/sec  cover  each  second? 

(A)     7rr2f       .  . 


(B) 


f  • 


2Trr 
(C)  2Trrf 


ERIC 


T.O.  19 


CU 


When  a  centripetal  force  moves  an  object  In  a  circular  path 
at  constant  speed 

A.  The  object  undergoes  a  variable  acceleration 
because  it:s  velocity  varies 

B.  The  object  undergoes  a  constant  acceleration 
because  its  velocity  clir.nccs  at  a  constant 
rate. 

C.  The  object  undergoes  a  variable  acceleration 
because  its  direction  varies 

D.  The.  object  is  not  accelerated  because  its 
velocity  remains  constant 


T.O.  20  ■  ..  cu 

The  v7ork  done  by  a  constant  force  F  in  moving  a  ma^s  m 
through  a  displacement  x,  where  the  angle  betv/een  F  and  x 
is  always  180°,  is 

A.  f  X  t 

B.  +Fx 

C.  Zero 

D.  ^Fx 


T.O.  21  CR  , 

The  acceleration  of  a  block  of  mass  m  varies  linearly  with 
displacement  in  the  z-direction,  i.e.,  a  =  kz.    The  equa- 
tion which  could  be  used  to  compute  the  work  done  on  the  bloc 
as  it  moves  a,  distance  Zq  is 

A.  W  =  mkzQ 

B.  W  =  mkzo^ 


T.Q.  22 


CR 


A  prirtiiclo  of  nass  M  alL...  :iiccl  to  a  string  is  votalcCi  in  a 
horixontal  circle  of  raciius  R.     The  period  of  clie  motion 
is  T.     VJliat  insLcnnL£?iicou^  power  is  supplied  by  the  centri- 
petal force  F  (the  tension)? 

A.  F(27iR)/T 

B.  FR/T 

C.  F/T 

D.  Zero 


T.O.  23  CR 

A  large  beachball  of  mass  M  is  dropped  from  the  roof  of  a 
building  of  height  Y.     The  velocity  of  the  ball  before 
striking  the  ground  is  v.    VJhich  of  the  follo\7ing  expres- 
sions could  be  used  to  calculate  the  total  resistive  force 
f  on  the  ball  during  its  descent? 


A.  Mg  +  f  =  Mv  .  - 

B.  MgY  -  fY  =  Hv^/2 
.  C.  Mg  +  f  =  Hv^/Z 

D.  MgY  -  f  Y  =  Mv 

T.O.  2A  CU 


Which  of  the  following  statements  is  not  true. 

A.      A  force  is  conservative  if  the  work  done  by  the 
force  on  a  particle  that  moves  through  any  round 
trip  is  zero. 


B.  A  force  Is  conservative  if  the  work  done  by  the  force 
on  a  particle  that  moves  between  tv/o  points  depends 
on  the  path  taken  between  those  points. 

C.  The  force  exerted  on  an  object  by  a  spring  is 
conservative. 

D.  The  gravitational  force  is  conservative. 


T.O. 


The  princlnlo  oT  the.  conservation  of  cnorsy  mny  bo 
written  ais 

(A)  Energy  may  be  created  or  destroyed  and  transformed 
from  one  kind  to  another, 

(B)  Energy  raay  be  trsnsformed  from  one  kind  to  another, 
but  it  cannot  be  created  or  destroyed. 

(C)  Energy  may  be  created  and  trancforined  from  one 
kind  to  another,  but  it  cannot  be  destroyed. 

(D)  Energy  may  be  •.rreated  or  destroyed,  but  not 
transfor'med  f^cn-i  one  kind  to  another. 


T,o.     :s  RR 

The  potrHSxtial  ener;sy  object  of  mass  m  a  height  h 

above  the.  surface  of  the  Earth  is 

(A)  172  mh^- 

(B)  1/2  mgh 

(C)  mgh 

(D)  2  mgh 


T.O.     217  CU' 

Tlie  bofo  of  a  simple  pendulum  (mass  m)  is  displaced  from  its 
equilibrium  position  such  that  the  striiig  (length  R.)  holding 
the  bob  is  horizontal.    VThen  the  bob  sv/ings  to  the  opposite 
side,  hov7  high  above  its  equilibrium  level  does  it  go? 

(A)  R/3 

(B)  R/2 

(C)  2R/3 


(D)  R 


T.O.      28  CR 

Tv70  poiiiL  masses  it.  and  M  are  Dt^cate;!  at  pocitionr.  r  and  R, 
respectively.  The  cenlicr  a:  nass  of  this  sysLeia  is  given 
by 


(A) 

(mr 

+  Mli)/(m  +  M) 

(B) 

(MR 

-  mr)/(ni  ~  II) 

(c) 

M('r 

+  R)/(in  + 

(D) 

+  R)/(m  -K- 

T.O.        29  CU 

Two  objects  attract  each  oxtiie::,  iniiit  axe  not  under  the  - 
influence  of  any  other  forces.   ^5fdi3a  of  the  follov/ing 
statements  is  true? 

(A)  the  center  of  mass  ^acceleicsXEes 

(B)  the  center  of  mass  may  mm^e  at  constant 
velocity 

(C)  the  center  of  mass  rr.ast  be  stationary 

(D)  a  center  of  mass  cannot  be  defined  for 
interacting  particles 

T.O.      30  .  CR 

An  object  of  mass  2  kg  moves  to  the  right  V7it:h  a  velocity 
of  ^1  m/sec;     another*  object  of  mass  4  kg  moves  to  the 
left  with  a  velocity  of  2  m/sec.    ^ilhat  is  the  total 
momentum  of  the  system? 

(A)  16  kg-m/sec 

(B)  8  kg-m/sec 

(C)  4  kg-m/sec 

(D)  0 


T.O.  33 

A  ball  of  mass  m  grnniy  str 
velocity  of  v  cui/sgc.  it- 
the.  wall  is  r!.:o.v  cm/scc'.' 
force  exerted  by  the  w.ll 
the  v;all  for  t  sec? 


(A) 


CR 

■'■■^T  !iori::oii tally  v;it/  n 

;;loc.ty  after  rebounding  fron, 

the  ball  was  in  contact  with 


zero 


(B) 


(C)  mv/t  dynes 

(D)  2  luv/t  'dynes 


T.O.  34 


whlch  thefftt,^       'wu'edls  T.        '  ""^  ti„e  during 

If  the  lnipiilse  J  is  equal  to  1/2  -t2    xtVi^-  ^.u 

sion  eo.  .ne  eo.al  ^.'^i,,;  it^'lsLf  ^..^^r:::  ^IS, 


A.  J/F 

B.  Jk/F 

C.  /2j/k 


T-O.  35 

How  may  the  magnitude  of  an  impulse  be  found  from  a  force  vs 
time  graph? 

A.  Impulse  can  be  read  direcitly  from  the  :gasaph. 

B.  Impiilse  is  equal  to  the  area  under  the  gxaph. 

C.  Impulse  is  equal  to  the  slope  of  the  graph. 

D.  Thei.highest  point  on  the  curve  indicates  the  impulse. 


ERIC 


T.O.  36 


collision  betv.'ei?n  t-^,r^  p^,-...  _     •        ,  . 

^  cone  to  a  stop      iZr         T"!  "'"^""^  °^ 

stop.    Thexr  nxcn^er-ta  ie/ore  the  collision: 

A.  may  have  been  identical 

B.  mast  have  had  a  aim  of  zero 

C.  must  have  been  dissipated  duriog  the  collision 

D.  may  have  had  different  ^nagnituifes 


T.O.  37 

Mass  m^  collides  v;ith  mass        (in  one  dimension) »    The  masses 
have  initial  velocites  ui  and  U2,  respectively.     The  respective 
fxaal  velocities  v^  and  V2  nay  be  fomid  from  the  relations 

A.      m][  U]^  +  m2  U2  =  (nj  +  m2)V| 
Vj   =  V2 

'  B.      1/2        u^^  +  1/2       n^^  ■--  1/2  (m^  +1^2)^1^ 

Vi  =  V2  . 

'C.      m^^  u-j  +  =»  m^  Vj^  +  mg  Vg 

1/2  m^  +  1/2        u^^  =  1/2  +  1/2  mg  Vg^ 

D.       1/2  +  1/2        u^2  =  1/2  mj(2  v^^) 

^1  =  ^2 

T.O.  38 

Before  colliding  with  mass  m2,  which  is  moving  due  east,  mass  mj 
moves  due  south.    The  two  masses  stick  together  and  m:ove  along  a 
path  due  southeast.    I-Jhich^of  the  following  statements  must  be 
true?  '  ~        '  ■  ^ 

A.  The  masses  must  be  equal. 

B.  The  magnitude  of  the  velocities,  before  the  collision, 
must  be  equal. 

C.  The  magnitude  of  their  momenta  before  collision  must 
be  equal. 


ERIC 


D,    The  total  momentum  must  be  zero. 


T.O.  40 


Two  particles,  A  and  B,  undergo  a  gravitational  attraction 
tov;ard  each  other.     If  the  mass  of  A  is  doubled,  then 

A.  only  B  experiences  an  increased  pull 

B.  only  A  experiences  an  increased  pull 

£•      both  A  and  B  experience  an  increased  pull 

D.      neither  experience  an  increase  since  only  one 
mass  was  changed. 


T.O.  41  ^  • 

If  the  distance  between  two  masses  is  halved,  the  gravitational 
force  attracting  each  of  thera  V7ill  be 

A.  halved 

B.  quartered 

C.  doubled 

D.  quadrupled' 


T.O.  42 

The  orbital  radius  of  a  satellite  around  the  Earth  is  Irwice 
the  radius  of  the  Earth.  The  weight  of  an  astronaut  in  the 
satellite,  compared  to  his  v:eight  tm  Earth  x^7ill  be 

A.  the  same 

B.  one-half 

C.  one- fourth 

D.  zero,  i.e.,  weightless 


ERIC 


T.O.  43 


Inertial  and  gravitational  nasscs  are  conceptually  distinct 
although  exporimcntally  the  same.    We  use  the  sjnnbol,  m,  to* 
denote  both  kinds  of  masses • 


Inertial 

mass . 

A.       p  = 

mv 

B.  F 

G  Mm/r^ 

C.      g  = 

D.      U  = 

mgh 

46 

For  the  spherical  shell  of  radius  R  and  mass  M  in  the  accompany- 
ing diagram,  what  is  the 
magiiiitude  of  the  gravi- 
tational field  strength 

at  the  pcpint  sho^^Ti-i   ( out-  /  X 

side  shell) ,  a  distance 
r  from  the  center. 


A. 
B. 


zero 

GM 
r2 


C. 
D. 


GMr 
R3 

GM 

(r-  m 


T.O.  47 

The  gravitational  potentials  due  separately  to  the  Earth 
and  the  moon  at  a  point  between  the  Earth  and  moon  are 

and  V^y  respectively.  The  gravitational  potential  at 
this  point  is 

A.  the  vector  sum  of       and  Vm  '* 

B,  the  vector  difference  between  and 


c 


the  scalar  sum  of        arid  Vn 


D.     the  scalar  difference  between       and  Vjq 


T.O. 


For  gravitiitxonal  problems  associated  witih  small  distances 
^    -aparcd  to  the  Earth's  radius)  from  the  surface  of  the 
Lw.th,  the  zero  potential  reference  level  is  conventionally 
taken  at 

A.  the  center  of  the  Earth 

B.  the  surface  of  the  Earth 

C.  the  position  of  the  particle  under  consideration 
infinity 


50 


S45-C1 


INITIAL 


FINAL 


In  the  diagram,  a  tumbler  is  shovm  in  its  initial  and  final 
positions.    This  motion  requires 


A.  translation  alone 

B.  rotation  alone 

C.  translation  and  rotation 

D.  a  process  which  involves  neither  rotation 
nor  translation 


51  S45-C8 
A  phonograph  turntable  rotates  at  (O  revolutions  per  ^'^i^ute. 
An  eraser  is  placed  on  the  turntable  at  a  distance  r  from  the 
central  spindle. 

The  angle  (in  radians)  subtended  by  the  eraser  is  time  t  is 
given  by 

A.  wr 

B.  wrt  . 

C.  xt 

D.  (Ot 


ERIC 


S45-C14 


A  phonograph  turntable  rotates  in  a  clockwise  direction.  The 
direction  of  the  angular  velocity  is  " 

A.  clockwise 

B.  tangential  to  the  rim 

C.  upward 

D.  dovrtiward 


S45-C25 

A  turntable  rotates  with  uniform  angular  acceleration 
a  from  an  initial  angular  velocity  ioq  to  a  final  angular 
velocity  w.     The  angle  through  which  the  turntable  rotates 
is 

((o2  -  (0^2) /2a 
((o2  -  (0^2) /a 
((o2  +  (o„2)/2a 


B. 
C. 


D.«      (u2  +  10^2)0 


T.O.  34 


An  impulsive  force  proportional  to  time  is  applied  to  a  block. 
The  constant  of  proportioality  is  k,  and  the  total  time  during 
which  the  force  is  applied  is  T. 


The  impulse,  J,  is  equal  -to: 

I  ^ 


( 


A. 
B. 
C. 
D. 


•^0 

kT 

1/2  kT 
kj     t  dt 


T.O.  35 

The  accompanying  graph  shov/s  the 
force  on  one  of  two  objects  during 
a  collision.    Select  the  graph 
which  best  illustrates  the  force 
on_the  other  object. 


C. 


B. 


D. 


ERIC 


T.O.  36 

collisions  betv/een  isolalred  objects 

■i 

A.  conserve  moinantum 

B.  conserve  energy 

C.  conserve  both  momentum  and  energy 

D.  conserve  neither  energy  nor  momentum 


T.O.  37 

Particle  B  is  at  rest  when  it  is  struck  by  particle  A.  The 
particles  stick  together  and  the  composite  moves  with  one 
third  of  the  initial  speed  of  particle  A.    This  implies  that  the 
mass  of  particle  B  is 

half  the  mass  of  particle  A 
equal  to  the  mass  of  particle  A 
twice  the  mass  of  particle  A 
three  times  the  mass  of  particle  A 


A. 
B. 
C. 
D. 


T.O.  38 

An  idealized  "super"  ball  strikes  the  ground  at  some  angle  to 
the  vertical,  then  rebounds  along  a  path  at  the  same  angle  to  . 
the  other  side  of  the  vertical.    The  ball's  initial  and  final 
speeds  are  equal.    Ittiich  of  the  following  statements  is  correct? 

A.  Energy,  and  not  momentum,  of  the  ball  is  conserved. 

B.  Momentum,  and  not  energy,  of  the  ball  is  conserved, 

C.  Both  energy  and  momentum  of  the  ball  are  conserved, 

D.  Neither  energy  nor  momentum  of  the  ball  is  conserved* 


EKLC 


T.O.  40 


tThe  moon  has  approxiniately  1/6  the  mass  of  the  Earth.  The 
/alue  for  the  gravitational  constant,  G,  if  measured  on  the 
moon,  compared  to  G  measured  on  the  Earth  would  be: 

A.  G/6 

B.  G 

C.  6  G 

■  D.  G/36 


T.O.  41 

T\'70  masses  experience  a  gravitational  force  of  attraction 
betv7ecn  them.    Mass  mi  is  twice  raass  The  force  on  mass 

has  magnitude 

m,2 

A.      G  -4- 
mi^ 


C.  G 


D. 


2r2 
2m^2 


T.O.  42 

Planet  X  has  twice  the  mass  of  the  Earth  but  a  radius  of  one- 
half  of  the  Earth's  .    Planet  Y  has  4  times  the  Earth's  mass 
and  also  1/2  of  Earth's  radius.    Planet  Z  has  half  the  mass 
and  half  the  radius  as  the  Earth,    On  which  planet (s)  would 
your  weight  be  the  same  as  it  is  on  Earth? 

A.  planet  X  only 

B.  planet  Y  only 

C.  planet  Z  only 

D.  planets  X,  Y,  and  Z 


T.O.  43 

ra  mass  is  carried  away  from  gravitating  bodies,  its 
ertial  mass  remains  the  sa^e  while  its  gravitational 
mass 

A.  increases 

B.  decreases 

C.  also  remains  the  same 

D.  varies  according  to  its  environment 


T.O.  46 

The  gravitational  field  strength,  y,  and  the  centripetal  acceler-- 
ation,  a^,  of  a  point  on  the  equator  are  related  to  the  accelera-- 
tion  of  free-fall,,  g,  by  the  expression 


B.  Y  +  2  a^  , 

C.  Y  -  ac  '    -  , 

D.  Y  +  ac 

T.O.  47 

The  gravitational  potential  at  a  point  located  a  distance  x 
from  the  center  of  the  Earth  (mass       radius  R)  when  x  >  R 
is  given  by  ' 

A.  -GMx/r2 

B.  -GM/R^ 

C.  -GM/x^ 

D.  -GMR/x2 


A. 


2y  -  ac 


EKLC 


If  a  ball  of  xass  r.  t!irc::n  vertically  up  reachss  ?.  height  h, 
then  the  initial  kinetic  energy  must  have  been  equal  to 

I    A.  /sh/2 

B,  v^gh 

C,  mgh 

D,  2ingh 


50 
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INITIAL  FINAL 

:(     In  tha  diagram,  a  tumbler  is  shown  in  its  initial  and  final 
positions.    This  motion  requires 

A.  translation  alone 

B.  rotation  alone 

C.  translation  and  rotation 

D.  a  process  which  involves  neither  rotation  nor 
translation 


51 

S45-C8 

A  phonograph"  turntable  makes  one  complete  revolution  every 
2  s'econds*    WaSit  angle  does  the  turntable  rotate  through  in 
1  second? 

A.  27r  radians 

B.  TT  radians 
C»  «?yr/2  radians 
D.      7r/4  radians 

c 


ERIC 
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S45-C14 

An  automobile  decGleratcs  on  a  straight  road.   The  direction 
of  the  angular  velocity  of  the  wheels  is 

A.  clockv/ise 

B.  counterclockwise 

C.  along  the  axle  and  pointing  out  of  the  driver's 
left  side 

D.  along  the  axle  and  pointing  out  of  the  driver's 
right  side 


S45-C25 

A  V7heel  rotating  v/ith  angular  velocity  Wq  undergoes  a  uniform 
angular  acceleration  for  a  duration  of  t.    During  this  time,  the 
v/heel  rotates  through  an  angle  6.     The  angular  acceleration  . 
/     is  equal  to 


A.  U)o2/.(oe) 

2(9  -  a)ot)/t^  . 


D-  e/t 


T.O.  34 


A  ballet  is  fired  from  a  rifle,  \^ich  of  the  following  state- 
ments is  true? 

A.  Only  the  bullet  experiences  an  impulse. 

B.  .     Only  the  rifle  experiences  an  impulse 

C.  The  impulse  experienced  by  the  bullet  is  greater 
than  that  experienced  by  the  rifle. 

D.  The  impulse  experienced  by  the  bullnt  is  equal  to 
that  experienced  by  the  rifle, 

c 


T.O.  35 

An  impulsive  force  proportional  to  time  is  applied  to  an  obje 
If  the  constant  of  proportionality  is  k,  then  the  force  vs  ti 
graph  would: 

A.  have  a  slope  equal  to  k 

B.  have  a  force-intercept  equal  to  k  .   •  . 

C.  have  a  time-intercept  equal  to  k 

D.  have  a  radius  of  curvature  equal  to  k 


r.o.  .  38 

A  larse  mass  and  a  snail  r:ass  collide  and  adhere  to  each  other. 

ft     A.  the  nonieata  of  both'  masses  had  the  same  initial 

•  magnitude 

B.  the  total  nomentuin  is  zero 

C.  momentum  is  lost  in  the  process 

D.  energy  is  lost  in  the  process 


T.O.  37 

Tx^o  equal  masses,       and  in2,  collide  and  stick  together • 

Mass        is  initially  at  rest.    VJhich  choice  best  describes  the 

motion. 

.A.      After  collision,  both  masses  ax'e  at  rest. 

B.  After  collision,  both  masses  move  together  at 
the  original  speed  of 

C.  After  collision,  both  masses  move  together  with 
half  the  original  speed  of  m^^.  - 

D.  After  collision,  both  masses  move  togehter  with 
one-quarter  the  original  speed  of  m^^. 


T.O.  38 

An  idealized  "super"  ball  strikes  the  ground  at  some  angle  to 
the  vertical,  then  rebounds  along  a  path  at  the  same  angle  to 
the  ot'oer  side  of  the  vertical.  The  ball's  initial  and  final 
speeds  are  equal.    I^hich  of  the  following  statements  is  correct? 

Energy,  and  not  momentum  of  the  ball-Earth  system 
is  conserved. 

Momentum,  and  not  energy  of  the  ball-Earth  system 
is  conserved.  • 

Both  energy  and  momentum  of  the  ball-Earth  system 
are  conserved. 

Neither  energy  nor  momentum  of 'the  ball-Earth 
system  is  conserved. 


A. 


B. 


C. 


T.O.  40 

ft  Ideally,  where  must  a  scientist  locate  his  laboratory  in  order 
'  to  measure  the  gravitational  constant ,  G? 

A.  at  sea  level  on  the  Earth 

B.  any  place,  so  long  as  it  is  affected  by  Earth's 
gravity. 

C.  in  a  vacuum,  removed  from  the  influence  of  gravity 

D.  any  place  in  the  universe  he  is  able  to  afford 


T.O.  41 

Two  raasses  experience  a  gravitational  attraction  between  them, 
^ss        is  twice  mass^j^ni^.    The  gravitational  force  on  is 
and  that  on       is  F2.'  UTiich  statement  is  correct? 

A.  =  F2 


B.       |FJ  >  |Fj 


T.O.  42 

As  a  mountain  climber  climbs  to  the  top  of  a  mountain  his 
_   weight  decreases.    As  a  miner  descends  below  sea  level  into 
a  mine  shaft,  his  weight 

4 

A.  increases  due  to  the  attraction  of  the 
Earth's  core 

B.  increases  due  to  a  loss  of  bouyancy 

C.  decreases 

D.  remains  the  same 

r 


ERIC 


T.O.  43 


You  take  t'.:o  accurate  clocks  on  a  trip  fron  Earth  to  !Iars.  One 

r\s  an  old  favorite  Grnndfathsr  clock  :-:ith  a  penduluni  timer; 
the  other  a  spring  wound  clock.    On  !-Inrs,  you  would  find  that 

A.  both  clocks  ccntinje  to  keep  accurate  tirae 

B.  both  clocks  gain  or  loose  equal  amounts 

C.  only  the  Grandfather  clock  runs  slow 

D.  only  the  spring  wound  clock  runs  slow 


T.O.  46 


For  a  spherical  shell  of  radius  R  and  mass  M  in  the  accompany- 
ing diagram,  what  is  the' 
magnitude  of  the  gravi- 
tational field  strength 
at  the  point  shown  (in- 
side shell),  a  distance 
r  from  the  center. 


B. 


zero 

m 

~  r2 


C. 


D. 


GMr 
R3 

GM 
(R  -  r)2 


T.O.  47 

The  gravitational  potential  at  the  surface  of  the  Earth  (mass 
Mg,  radius  R)  is  given  by 

A.  GM/r2 

B.  -GM/R^ 
.  C.  GM/R 

D..  -GM/R 


ERIC 


T.O.  48 


f^""  an  object  is  projected  up:rard  with  initial  kinetic  energy,  K, 
a  height  h  above  the  ground,  its  kinetic  energy  upon  impact 
Xi^ith  the  ground  Fiust  be 

A,  K 

B.  mgh 

C.  K  ~  mgh 

D,  K  +  mgh 


50 


S4:: 


INITIAL 


In  the  diagram,  tumbler  is  shoxra  in  its  initial  and  lin^l 
positions •    This  motion  requires 


A. 
B. 
C. 
D. 


translation  alone 

rotation  alone 

translation  and  rotation 

a  process  which  involves  neither  rotation 

nor  translation 


51 

An  angle  of  45**  is  equal  tc 

A.  ir/2  radians 

B.  1  radian 

C.  ir/4  radians 

D.  1/2  radians 


S45-C8 


EKLC 


t 


S45-C14 

A  phonograph  turntable  begins  rotating  from  rest  in  a  clockwise 
direction.    The  direction  of  the  angular  acceleration  is 

A,  clockv.'ise 

B.  tangential  to  the  rim 
upward 

downward 


r  S45-C25 

Awheel  starts  from-rest  and  undergoes  a  uniform  angular  acceler- 
ation a  for  a  duration  t.    Through  what  angle  does  the  wheel 
rotate  in  this  time? 

A.  at2/2 

B.  a/t 

C.  at2 

D.  at 


c 

o 

ERIC 


T.O.  34 

An  impulsive  force  proportional  fo  time  is  applied  to  a  block. 
The  constant  of  proportionality  is  k,  and  the  total  time  during 
which  the  force  is  applied  is  T. 

If  the  impulse  J  is  equal  to  1/2  kT^,  what  is  the  correct  expres- 
sion for  the  total  time  for  which  the  impulsive  force  was  applied 

A.  J/F 


B.  Jk/F 

C.  /2J/k 

D.  /k/2J 


T.O.  35 

The  accompanying  graph  shows  the 
force  on  one  of  two  objects  during 
a  collision.    Select  the  graph 
which  best  illustrates  the  force 
pn_thG_other  object. 


I,; 
i 


ERIC 


T.O*  36 


jtollision  between  two  fast  noving  objects  causes  both  of  them 
to  come  to*  a  stop.    Their  nonienta  before  the  collision: 

A.    may  have  been  identical 

must  have  had  a  sum  of  zero 
C.    must  have  been  dissipated  during  the  collision 

may  have  had  different  magnitudes 


T-0.  37 

Particle  B  is  at  rest  when  it  is  struck  by  particle  A.    The  mass 
of  particle  B  is  twice  the  mass  of  particle  A,  and  they  stick 
together  after  the  collision.    The  speed  of  the  composite 

A.  is  one- third  the  initial  speed  of  particle  A 

B.  is  one- half  the  initial  speed  of  particle  A 

C-      is  equal  to  the  speed  of  particle  A 

D.      depends  upon  the  energy  loss  due  to  the 
adhesion 


T.O.  38 


Two  masses  collide  and  each  tho.n  follows  a  path  at  right  angles 
to  the  incident  path  as  in  the  diagram.    Which  statement  below 
must  be  true  in  this  instance? 

A.  The  total  momentum  before  the  collision  is  zero. 

B.  The  masses  must  be  equal. 

1.      C.    The  magnitudes  of  the  velocities,  before  the 
collision,  must  be  equal. 

^  .  The  collision  must  be  totally  elastic. 

ERIC 


T.O.  40 

|jrhe  moon  has  approximately  1/6  the  mass  of  the  Earth.  The 
value  for  the  gravitational  constant,  G,  if  measured  on  the 
moon,  compared  to  G  measured  on  the  Earth  would  be: 

A.  G/6 

B.  G 

C.  6  G 

D.  G/36 


T.O.  41 


Two  masses  experience  a  gravitational  attraction  between  them. 
^iJass  m^  is  twice  mass^m^.    The  gravitational  force  on  m^  Is 
and  that  on  m^  is  Wliich  statement  is  correct? 

A.  =  F2 


B 


FJ  >  |F 

^^il  <  \h\ 


T.O.  42 

As  a  mountain  climber  climbs  to  the  top  of  a  mountain  his 
weight  decreases.    As  a  miner  descends  below  sea  level  into 
a  mine  shaft,  his  weight 

A.  increases  due  to  the  attraction  of  the 
Earth's  core 

B,  Increases  due  to  a  loss  of  bouyancy 
•Ct  decreases 

D.      remains  the  same 


ERIC 


T.O.  43 


Iyou  take  two  accurate  clocks  on  a  trip  from  Earth  to  Mars.  One 
is  an  old  favorite  Grandfather  clock  with  a  pendulum  timer; 
the  other  a ^spring  wound  clock.    On  Mars,  you  would  find  that 

A.  both  clocks  continue  to  keep  accurate  time 

B.  both  clocks  gain  or  loose  equal  air.ounts 

C.  only  the  Grandfather  clock  runs  slow 

D.  only  the  spring  wound  clock  runs  slow 


T.O.  46 

For  the  spherical  shell  of  radius  R  and  mass  H  in  the  accompany- 
ing diagram,  what  is  the 
magnitude  of  the  gravi- 
tational field  strength 
(     at  the  point  shoTO  ( out- 
side shell) ,  a  distance 
r  from  the  center. 


zero 


B.  - 


r2 


C. 
D. 


GMr 
R3 


GM 


(r-  R)2 


47 


The  gravitational  potential  at  a  point  located  a  distance  x 

the  Earth  (mass  Mg  radius  R)  when  x  >  R 


from  the 

center 

is  given 

by 

A. 

-GMx/r2 

B. 

-GM/r2 

C. 

-GM/x2 

r 

-GMR/.x2 

T,0.  48 


If  A  ball  of  mass  m  thrown  vartically  up  reaches  a* height  h, 
th  K  the  initial  kinetic  energy  must  have  been  equal  to 

A.  /gh/2 
B. 

C.  mgh. 

D,  2mgh 
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FINAL 


INITIAL 

In  the  diagram,  a  tumbler  is  shown  in  its  initial  and  final 
positions.    This  motion  requires 

A.  translation  alone 

B.  rotation  alone 

C.  translation  and  rotation 

D*.      a  process  which  involves  neither  rotation  nor 
translation 


51 


S45-C8 


.  ■  A  phonograph  turntable  makes  one  complete  revolution  every 
2  seconds.    Ifhat  angle  does  the  turntable  rotate  through  in 
1  second? 

A.  2t\  radians 

B.  TT  radians 
7r/2  radians 

D.      it/4  radians 


EKLC 


S45-CL4 

A  phonograph  turntable  rotates  in  a  clockwise  direction.  The 
direction  of  the  angular  velocity  is 

A,  clockwise 

tangential  to  the  rim 

upv/ard 

do^mward 


•  S45-C25 

A  v/heel  rotating  with  angular  veloeit;^  Uq  undergoes  a  uniform 
angular  acceleration  for  a  duration  of  t.    During  this  time,  the 
v/heel  rotates  through  an  angle  0.    The  angular  acceleration 
is  equal  to  . 

A.      (00^/(29)  r 

B-      2(e  -  Wot)/t2 

C.  (Oo/t 


t 


T.O.  34 

An  impulsive  force  proportional  to  time  is  applied  to  a  block. 
.  The  constant  of  propor tioality  is  k,  and  the  total  time  during 
which  the  force  is  applied  is  T. 

The  impulse,  J,  is  equal  to: 

A.  \    kt  dt 

B.  kT 


1/2  kT 


T.O.  35 

An  impulsive  force  proportional  to  time. is  applied  to  an  object 
If  the  constant  of  proportionality  is  k,  then  the  force*  vs  time 
graph  would: 

A.  have  a  slope  equal  to  k 

B/  have  a  force-intercept  equal  to  k 

C.  have  a  time-intercept  equal  to  k  .  - 

D.  have  a  radius  of  curvature  equal  to  k 


T.O.  36 


All  collisioas  between  isolated  objects 

f 


A. 

conserve 

raomentum 

B. 

conserve 

energy 

C. 

conserve 

both  momentum  and  energy 

D. 

conserve 

neither  energy  nor  momentum 

T.O.  37 

Two  equal  masses,  m^  and  m2,  collide  and  stick  together. 

Mass  m<^  is  initially  at  rest.    ^Thich  choice  best  describes  the 

motion. 

A.  After  collision,  both  masses  are  at  rest.  .   

B.  After  collision,  both  masses  move  together  at 
the  original  speed  of  mj^. 

C.  After  collision,  both  masses  move  together  with 
half  the  original  speed  of  m^^. 

D.  After  collision,  both  masses  move  togehter  with 
one--quarter  the  original  speed  of  m^. 


T.O.  .38 

An  idealized  "super"  ball  strikes  the  ground  at  some  angle  to 
the  vertical,  then  rebounds  along  a  path  at  the  same  angle  to 
the  other  side  of  the  vertical.  Theball^s  initial  and  final 
speeds  are  equal.    Tftiich  of  the  follov/ing  statements  is  correct? 

A.  Energy,  and  not  momentum,  of  the  ball  is  conserved. 

B.  Momentum,  and  not  energy,  of  the  ball  is  conserved. 

C.  Both  energy  and  momentum  of  the  ball  are  conserved, 

D.  Neither  energy  nor  momentum  of  the  ball  i&  conserved. 


T.O.  40 


Ideally,  v;here  must  a  scientist  locate  his  laboratory  In  order 
^,to  measure  the  gravitational  constant,  G? 

A.  at  sea  level  on  the  Earth 

B.  any  place,  so  long  as  it  is  affected  by  Earth's 
gravity. 

•C.      in  a  vacuum,  removed  from  the  influence  of  gravity 
any  place  in  the  universe  he  is  able  to  afford 


T.O.  41  ' 

Ti-^o  masses  experience  a  gravitational  force  of  attraction 
between  them.    Mass  mi  is  twice  mass  m2 •    The  force  on  mass 
mi  has  magnitude 


A. 


m,2 


m^2 
2ra,2 

r2 


T.O.  42 

The  orbital  radius  of  a  satellite  around  the  Earth  is  twice 
the  radius  of  the  Earth.  The  weight  of  an  astronaut  in  the 
satellite,  compared  to  his  weight  on  Earth  will  be 

A.  the  same 

B.  one-half 

C.  one-fourth 

D.  zero,  i.e.,  weightless 


€ 
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T.O.  43 


ta  mass  is  carried  away  from  gravitating  bodies,  its 
2rtial  mass  remains  the  same  T.;hile  its  gravitational 
mass 

A.  increases 

B.  decreases 

C.  also  remains  the  same 

D.  varies  according  to  its  environment 


T.O.  46 

The  gravitational  field  strength,  y,  and  the  centripetal  acceler- 
ation, a^,,  of  a  point  on  the  equator  are  related  to  the  accelera- 
tion of   free-fall,  g,  by  the  expression 

A.  2y  -  ac 

B.  Y  +  2  a^ 

C.  Y  -  ^c 

D.  Y  +  ac 


T.O.  47 

The  gravitational  potential  at  a  ^-oint  located  a  distance  x 

from  the  center  of  the  Earth  (mj-^.;  ^  M^,  radius  R)  is  given  by 

A.  '   GM/x^  X  >  R 

B.  -GMR/x^  x  >  R 
.  GM/R  x  >  R 

D,    -GM/x  X  >  R 

c      •  ■  ■,    ■  ■ 

ERIC 


T.O,  48 


Tpr  s^^'^itational  problems  associated  with  small  distcinces 
.^jmparcd  to  the  Earth's  radius)  from  the  surface  of  the 
Earthy  the  .zero  potential  reference  level  is  conventionally 
taken  at 

A.  the  center  of  the  Earth 

B.  the  surface  of  the  Earth 

C.  the  position  of  the  particle  under  consideration 
infinity 


50 


S45-.C1 


INITIAL 


FINAL 


In  the  diagram,  a  tumtler  is  shown  in  its  initial  and  final 
positions.     This  motion  requires 

A.  translation  alone 

B.  rotation  alone 

C.  translation  and  rotation 

D.  a  process  which  involves  neither  rotation 
nor  translation 


51 

An  angle  of  90^  is  equal  to 

A.  IT  radians 

B.  1  radian 

C.  7t/2  radians 

D.  1/2  radian 


S45-C8 
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S45-C14 


A.  phonograph  turntable  begins  rotating  from  rest  in  a  clockv;ise 
direction.    The  direction  of  the  angular  acceleration  is 

A.  clockwise 

B.  tangential  to  the  rim 
•C.  upward 

D.  downward 


S45-C25 

A  turntable  rotates  with  uniforni  angular  acceleration 
a  frcm  an  initial  angular  velocity        to  a  final  angular 
velocity  co.    The  angle  through  v;hich  the  turntable  rotates 
is  ' 

A.  -  03^2) /2a 

B.  (w^  -  Wn^)/a 

C.  (w2  +  WQ2)/2a 


D.      (w^  +  Wo^)^ 


c.  ".' 


t 


T.O.  34  ! 

t 

; 

A  bullet  is  fired  frciii  a  rifle.    IvTiich  of  the  following  state- 
ments is  true? 

A.  Only  the  bullet  experiences  an  impulse. 

B.  Only  the  rifle  experiences  an  impulse 

C.  The  impulse  experienced  by  the  bullet  is  greater 
than  that  experienced  by  the  rifle. 

D.  The  impulse  experienced  by  the  bullet  is  equal  to 
that  experienced  by  the  rifle. 


t!. .  35 

How  may  the  magnitude  of  an  impulse  be  found  from  a  force  vs 
time  graph? 

A.  Impulse  can  be  read  directly  from  the  graph. 

B.  Impulse  is  equal  to  the  area  under  the  graph. 
C     Impulse  is  equal  to  the  slope  of  the  graph. 

D.    The  highest  point  on  the  curve  indicates  the  impulse. 


ERIC 


T.O.  36 
^  i 

u  mvze  mass  and  a  small  mass  collide  and  adhere  to  ench  other. 

A.  ,   the  momenta  of  both  masses  had  the  same  initial 

magnitude 

B.  the  total  momentum  is  zero 

C.  momentum  is  lost  in  the  process 

D.  energy  is  lost  in  the  process 


T,0.  37 

Particle  B  is  at  rest  when  it  is  struck  by  particle  A.  The 
particles  stick  together  and  the  composite  moves  with  one 
third  of  the  initial  speed  of  particle  A.    This  implies  that  the 
mass  of  particle  B  is 

A.  half  the  mass  of  particle  A 

B*  equal  to  the  mass  of  particle  A 

C.  twice  tu,.e  mass  of  particle  A 

D.  three  times  the  mass  of  particle  A 


T.O,  38 


T\<ro  masses  collide  and  each  then  follows  a  path  at  right  angles 
to  the  incident  path  as  in  t]ie  diagram.    VJliich  statement  below 
must  be  true  in  this  instance? 

The  total  momentum  before  the  collision  is  zero. 
The  masses  must  be  equal. 

The  magnitudes  of  the  velocities,  before  the 
collision,  must  be  equal. 

The  collision  must  be  totally  elastic. 


T.O.  40 


J^vv'o  particles,  A  and  B,  undergo  a  gravitational  attraction 

toward  each  other.     If  the  mass  of  A  is  doubled,  then 

A.  only  B  experiences  an  Increased  pull 

B.  only  A  experiences  an  increased  pull 

C.  both  A  and  B  experience  an  Incveased  pull 

D.  neither  experience  an  increase  since  only  one 
mass  was  changed. 


T,0,  41 

If  the  distance  between  two  masses  is  halved,  the  gravitational 
force  attracting  each  of  them  will  be 

A,  halved 

B,  quartered 

C,  doubled 

D,  quadrupled' 


T.O.  42 

Planet  X  has  twice  the  mass  of  the  Earth  but  a  radius  of  one- 
half  of  the  Earth *s  .     Planet  Y  has  4  times  the  Earth*s  mass 
and  also  1/2  of  Earth^s  radius.    Planet'  Z  has  half  the  mass 
and  half  the  radius  as  the  Earth.    On  which  planet (s)  would 
your  weight  be  the  same  as  it  is  on  Earth? 

A.  planet  X  only 

B.  planet  Y  only 

C.  planet  Z  only 


D.      planets  X,  Y,  and  Z 


T,0.  43' 


Jnertial  and  gravitational  casocs  arc  conceptually  distinct, 
'ithoush  eMperincntally  the  same.    Wa.use  the  syr.ibol,  m,  to 
denote  both  kinds  of  inassas. 

Select,  from  the  choices  below,  the  equation  in  which  in  stands 
for  gravitational  mass. 


A. 

-y 

=  raa 

B. 

U 

=  mgh 

C. 

F 

=  rav^/r 

D. 

K 

=  1/2  mv 

T,0.  46 


For  a  spherical  shell  of  radius  R  and  inasG  M  in  the  accompany- 
ing diagram,  what  is  the 
magnitude  of  the  gravi- 
tational field  strength 
_  at  the  point  shown  (in- 
^  side  shell) ,  a  distance 
r  from  the  center. 


A. 
B. 


zero 

GM 
^  r2 


GMr 
R3 


GM 


(R  -  r)2 


T.O. 


47 


The  gravitational  potentials  due  separately  to  the  Earth 
and  the  moon  at  a  point  between  the.  Earth  and  moon  are 

and  V^,  respectively.  The  gravitational  potential  at 
this  point  is 

A.     the  vector  sum  of  Ve  snd  Vm 

B-     the  vector  difference  between       and  V, 

^      C.     the  scalar  sum  of  and 


ERLC 


m 


D.     the  scalar  difference  between  Vg  and 


T.O. 


A8. 


N^jjfecting  influences  of  air  friction  and  other  celestial  bodies, 
the  minimum  amount  of  kinetic  energy  a  body  must  have  in  order  to 
escape  the  Earth's  gravitational  pull  must  be 

A,  a  function  of  the  body's  weight 

B.  a  function  of  the  body's  mass 

C.  equal  to  the  difference  in  potential  energy  of 
the  body  at  the  surface  of  the  Karth  and  at 
infinity 

D,  equal  to  the  potential  energy  of  the  body  v/ith 
respect  to  the  center  of  the  Karth  as  a  reference 
level 
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INITIAL     '  FINAL 

In  the  diagram,  a  tumbler  is  shown  in  its  initial  and  final 
positions.    This  motion  requires 

A,      translation  alone 
b1      rotation  alone 

C.  translation  and  rotation 

D.  a  process  which  involves  neither  rotation  nor 
translation 


( 


51  -  S/!5-C8 

A  phonograph  turntable  rotates  at  u  revolutions  per  minute, 

■An  eraser  is  placed  on  the  turntable  at  a  distance  r  from  the 
central  spindle. 

The  angle  (in  radians)  subtended  by  the  eraser  is  time  t  is 
given  by 

A.  (or  • 

B.  (ort 

C.  rt 

D.  (ot 


ERIC 
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S45-C14 


An  automobile  decelerates  on  a  straiglit  road.  The  direction 
of  the  angular  velocity  of  the  v/heels  is 

A,  clockwise 

B,  counterclockwise 

C,  along  the  axle  and  pointing  out  of  the  driver's 
left  side 

•  D,      along  the  axle  and  pointing  out  of  the  driver's 
right  side 


S45-C25 

A  wheel  starts  from  rest  and  undergoes  a  uniform  angular  acceler-- 
ation  a  for  a  duration  t.    Through  what  angle  does  the  wheel 
rotate  in  this  time? 

A.  - 

B,  a/t 


C,  at2 


!\io 


T.O.  49 


CR 


Two  charges  +q  and  -q  are  placed  a  distance  r  apart* 
The  force  acting  on  the  charge  +q  is 

A.  Attractive 

.  B.  repulsive 

C.  greater  than  the  force  acting  on  the  charge  -q 

D.  less  tlidn  the  force  acting  on  the  charge  ~q 


The  charge  developed  on  an  insulated  rubber  rod  rubbed 
with  fur  is  designated 

A.  positive 

B.  neutral 

C.  negative 

D.  none  of  the  above. 


A  glass  rod  is  rubbed  with  silk.  A  certain  quantity  of 
positive  charge  appears  on  the  glass  rod.  The  quantity 
of  negative  charge    transferred  to  silk  Is 

A.  same  as  that  on  the  glass  rod 

B.  less  than  that  on  glass  rod 

C.  more  than  that  on  glass  rod 


T.O.  50 


RR 


T.O.  51 


ClI 


not  connected-'to  the  quantity  of  charge  on 
glass  rod. 


The  expression  for  the  force  F^acting  on  a  charce 
q  placed  in  an  electric   field  E  is  cnarge 


A.  F  =  ^ 

B.  F  =     1  E 


T.O.  53 


-»■  -■>■ 
C.     F  =  qE 


D.     F  =  qE 


o 


■o  1 


Two  point   charges   2a   ar,^  . 

-d   (a.o)   respecti?e\rxn  a'livf '''' 

system.      The   electric'^f JelJ  ITt  =°°-<iinate 

the  two  charges   is  ^  '°)   'iue  to 


A. 


B, 


1 


2 


0 

0 


T.O.  54 

Two  uncharged  pith  balls  are  touched  by  a  positively 
charged  rubber  rod.     If  the  pith  ^a lis* were  in  contact 
before  being  touched  by  the  rubber  rod,  what  happens 
immediately  afterwards? 

A.  The  pith  balls  remain  in  contact 

B.  The  pith  balls  move  away  from  each  other 

C.  The  pith  balls  attract  each  other 


D.     The  , pith  balls  are  not  effected  by  the  presence 
of  the  rubber  rod* 


i.  u.  i5 


Refer  to  the  electric  fiVl^  i  • 

observation  can  be  made  abourthe  tlT  ^^^^^ 
plates  A  and  B?  nature  of  charges  on 


RR 


A. 

B. 

C. 
D. 


A  is  positively  charged  and  R  • 
negatively  charged  ^ 
B  IS  positively  charged  and  a  • 
negatively  charged 


T.O.  56 


A  dipole  with  ■ 

a  uniform  electt^°^^ 

'--Lectric  fipT;^  Z 
force  ar^■^r,„        ..  ^leid  E 


ce  acting  on  th 


e  dipole  is 


-  2  2. 


A. 
B. 


2q[a  E 
zero 


-2qa  E 


a  i 
The 


is  placed  in 
magnitude  of  the 


T.O.  60 

CR 

A  nonconducting  infinite  sheet,  coincident  with  y-z  plane  has 
surface  charge  density  a  (charge  per  unit  area)  and  a  point 

tlTo  ?he\h""''"t        '  electric'?Ie Id  E 

due  to  the  charge  sheet  and  the  point  charge  at  a  point 
v^a,  o,  o;  is  ^ 

A       ^  ■? 


r 


V2«oa       4Tr6^a2  j 


I 


A  uniform  electric   field  E 


3   exists  between  two 


XI        U.iiJ.J.^4.iil       wj.—  .  —  —  Q       U  ^   w 

charged  parallel  plates  of  length     I  as   snovn  belov. 
A  particle  of  mass  m  and  charge  q.  enters  the  region 
of  electric   field  at  the  origin  with  velocity 
V  =  Vq  i .     The  x-component  of  the  acceleration  of 
the  particle  is 


A. 

B. 

C  , 

D, 


1  Eq 

m 

0 

2^ 


mq.  Eq 


y 


>x 
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CR 


Two  parallel  plates   of  length  i  are  separated  by  a 
distance  d.     A  uniform  electric   field  S=Eq  j  exists 
between  the  plates.      If  a  charge  q  is  moved  from  a 
point  B  to  a  point  C,     the  work  done  is 

y 


A. 
B. 

C. 
D. 


q  Eod 

1  Eq 
d 

0 


— — —  i— 

c 

— >  A 
E  =  EoJ 

•  B 

T.O.  63 
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A  particle  of  charge  q  is  moved  from*  x  =  x^  to  x 
trie  field  ^(y)  =       j  .   .The  work  done  is 


X2  In  an  elec- 


A. 


1 

x. 


dx 


B. 


zero 


C. 


dx 


ERIC 


S_  5_ 

y2 "  yi 
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In  calculating  electric  flux  through  a  surface  due  to 
an  electric  field,  one  must  know 

A.  only  the  eleccric  field  vector  and  magnitude  of 

the  area 

B.  only  magnitude  of  the  electric  field  and  magnitude 

of  the  area 

C.  only  magnitude  of  the  electric  field  and  the 
surface  area  vector 

D.  only  the  elctric  field  vector  and  the  surface 

area  vector 


T.O.  65 


CR 


A  surface  of  area  S  is  coinci^dent  vit h  y-z  plane . 
If  a  uniform  electric  field  E=E     j   exists  throughout 
the  space  in  consideration,  the  electric  flux 
through  the  surface  is 


A.  ^ 


B. 
C. 
D. 


0 

SE 
SE 
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CU 


A  cube  of  side  a  is  placed  in  an  uniform  electric  field  E  =  E^i 
as  shown  in  the  diagram.     The  total  electric  flux  through  the 
cubical  surface  is 

y 


A. 
B. 

D. 


6  E^a^ 


zero 


2  E  a2 


T.O.  67 

RR 

The  general  form  of  Gauss's  law  is 


A.  i  E'dS  =  £  q 

B.  4  t-dt  =  -3- 
J 

C.  ^  E'dS  =  -r3. 


D. 


E-dS  =  e 

o 


■   -  -       -  i 
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CR 

Two  concentric  spherical  conductors  of  radii  a  an«!  b  (b  >  a) 
carry  charges  q  and  -q  respectively.    The  magnitude  of  electric 
xieid  for  a  <  r  <  b  is 


A. 


B 


Aire: 
C.  zero 


o  ~  bz) 


D. 
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PS 

•tric'field'at  points  a^^Tbir''  "'^^-^"^^  °f  the'elec- 


A.  dependent  upon  and  q. 

B.  dependent  upon  q  and  a 

C.  dependent  upon  q  and  r 
D  dependent  upon  q  and  b 


1.0.  71 


Two  parallel  plates  A  and  R  nf  i       v  , 

tance  d  and  are  maintained  at  elecfw/.T  ^"^^^^^^  by  dis- 
respectively.     If  a  charge  ^  ,f  "''^^P^'^^'^^^ls       and  Vg 
the  work  done  is  ^  P°int  P  to  point  0 


CR 


A. 
B. 
C. 
D. 


2q£d(VB  -  Va) 
zero 
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S^rorif  is^°'^""^^  '^''^  '°  '^^^''^^  ^I'^el       a  distanc 

A.  1 


r2 

1 

2|qel 

r 

1 

2|qel 

r2 

1 

M 

r 

T.O.  73  CR 

Two  charges  q  and  4q  are  separated  by  a  distance  2a.    The  elec- 
tric potential  at  the  midpoint  of  the  line  joining  the  two 
charges  is 

1  3q 

a2 
3q 


4t:Cq  a2 


B. 


4Tr£o  a 


1  5q 

4TrEQ  a 


D. 


5a 
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A  spherical  conductor  of  radius  R  carries  charge  q.  The  electrir 
potential  for  points  r  <  R  is 

A-  zero 
B. 


C. 


D. 


4TrEQR2 
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The  electric  potential  at  a  point  due  to  certain  charge  distribu- 
tion is  V  =   S 


field  is 


^ttEq  ^  •  magnitude  of  x-component  of  electric 


3_ 


B. 


4ire 


X 


C.  zero 


D. 


1 


,  -3- 

AttEq  x2 
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Two  charges  q  and    o  i 

potential  energy  of \he"systef      '"''""^^  ^  ^P-'^'    ^he  electric 


A. 


zero 
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Two  cha-.        conductors  are  separated  by  a  distance  d.  The 
charges  on  the  conductors  are  q  and  -q.     if  the  capacitance  of 
the  system  is  C  and  the  potential  difference  between  the 
conductors  is  V,  the  magnitude  of  the  charge  q  is 


C 

A.  ^ 

B.  V/C 

Cd 

a.  vc 


T.O.  78 

RR 

Two  charged  parallel  plate  conductros  each  of  area  A  r.r.. 

q  and  -q.     if  tl.e  capacitance  of  the  system  is  C    rh.  .    !  ^^""^^^ 

separation  d  between  the  olates  is  '         distance  of 


A.  CqAC 


B. 


C. 


D. 


CqA 


'oC 


*oA 
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Three  capacitors  of  capacitance  Ci ,  C2  "and  C3  are  connected  in  ser- 
ies.   The  equivalent  capacitance  C  which  could  replace  the  combin- 
ation of  C^,  C2,  and  Cg  is 


^1  ^  ^2  ^  ^3 


D.  +  C2  +  C3 


T.O.  81 
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The  work  required  W  to  charge  a  capacitor  of  capacitance  C 
to  a  potential  difference  V. is: 

A.  %  VC^ 

B.  %  CV^ 

C.  VC^ 


T.O.  82 

Two  identical  capacitors,  each  with  the  same  charge  of  Q 
and  potential  V  are  connected  in  parallel.     Their  combined 
capacitance  may  be  expressed  by: 

A.  2  Q/V 

B.  Q/2V 
r        2  QV 

2 
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A  vacuum  capacitor  of  capacitance  C  is  connected  to  a  battery  of 
voltage  V.    After  the  capacitor  is. charged,  it  is  disconnected 
from  the  battery  and. immersed  in  a  liquid  of  dielectric  constant 
K.    If  a  voltmeter  is  now  connected  across  the  capacitor,  the 
potential  difference       it  reads  is 

A.  0 

B.  equal  to  V 

C.  is  less  than  V 


D.    is  greater  than  V 


T.O.  84 


Connecting  a  source  of  potential  difference  causes  a  cu 
flow  in  a  conductor 

A.  by  absorbing  the  "dormat''  electrons  in  the 
Conductor 

B.  by  setting  up  an  electric  ^'f'^.ld  within  the 
conductor  to  which  the  eU''  ;.vons  respond 

C.  since  the  conductor  forms  a  path  which  allows 
the  current  to  "escape''  from  the  source  of 
potential  difference 

D.  by  contributing  the  electrons  which  flow  as 
the  current  throug-  the  conductor 


T.O.  85 


CR 


The  resistivity,  p ,  of  a  conducting  material  is  defined  as 
the  ratio  of  the  electirc  intensity,  E,  to  the  current 
density,  j.    Which  one  of  the  following  is  also  an  expres- 
sion for  p?     (v  =  potential,  SL  =  length,  A  =  cross- 
sectional  area,  i  =  current,  R  =  resistance) 


A.    p  = 


B.  p  =  R 

C.  p 


VA 

in 


D.  p 


RJl 


T.O.  86 

Ohm's  law  may  be  applied 

A.  universally  to  every  circuit 

B.  only  to  circuits  where  the  resistance  is  inde- 
pendent of  the  current  and  the  voltage  applied 

C.  only  to  circuits  where  the  resistance  is  depen- 
dent on  the  current  and  voltage  applied 

D.  only  to  circuits  where  the  current  and  voltage 
are  kept  constant 


T.O.  87 

Which  of  the  following  can  be  a  seat  of  emf  in  a  circuit 

A.  resistor 

B.  storage  battery 

C.  switch 

D.  coil  or  solenoid 


T.O.  88 


Tut  ITJ'  '"^^  ^°il-i"8  -  correct  expression  for 
joule  heating  of  a  resistor  R  by  a  current  il 


A.    -^  =  ^R 


n  -In 
B.    -^  =  ^^R 


C.  f  =  iR2 
T.O,  89 


Which  of  the  following  expresses  the  rate  of  heat  loss  froa 
a  circuit  of  known  current  i.^  and  voltage  V? 


i'.u.  yu 


In  a  single  loop  resistive  circuit  uh.m      ,  . 
Bmf,  R  is  the  circuit  resistance  aj  ^  "  "^^'^^ 
source  resistance,  which  eauatinn  .    '    ^  internal 
in  the  loop?  equation  expressed  the  current 


A. 


B.  ^ 
rR 


D.  IR 

£ 
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In  a  series  circuit  with  one  seat  of  etnf 

A.  the  current  is  the  same  throughout  the  circuit 

B.  the  current  differs  through  each  resistor 
according  to  Ohm's  law. 

C.  the  voltage  drop  across  each  resistor  is  the 
same  throughout  the  circuit. 

D.  both  the  current  and  the  voltage  drops  at 
each  resistor  differ  according  to  Ohm's  law. 


T.O.  92 

Kirchoff's  first  rule  f 

sum  of  all  currents  at  a^^'^n^^''''"'"  ^^at 
rule  is  implied  by  the  cn  """"'^ 
f         oy  cne  conservation  of: 

A.  momentum  • 

B.  voltage 

C.  charge 


energy 


T.O.  93 
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Which  of  the  following  equations  correccly  describes  th^ 
current(s)  at  point  A  in  the  circuit?  ^^^criDes  the 


A. 
B. 
C. 
D. 


Il  +  I,  +  I,  +  lu  =  0 


^1  -  h 


I3  -       =  0 


-II  -  I2  +  I3  +       =  0 


T.O.  94 

An  ammeter  is  used  to  measure 


RR 


A.  current 

B.  voltage 

C.  capacitance 

D.  resistance 


T.O.  95 

A  voltmeter  is  a  galvanometer  with  a  high  resistance  in 
series  with  a  coil  and  the  combination  is  placed  in  parallel 
with  the  circuit.    This  causes: 

A.  an  increase  of  current,  proportinate  to  the 
meter's  resistance  to  flow  to  accomodate  the 
voltmeter  In  ntie  circuit. 

B.  a  decrease  of  current,  proportionate  to  the 
meter's  resistance,  to  flow  to  minimize  "losses" 
in  the  meter. 

C.  a  negligible  current  to  flow  through  the  meter 
to  minimize  its  effect  in  the  circuit. 

D.  virtually  all  of  the  current  to  flow  through 
the  meter  in  order  to  measure  all  of  the  voltage 


T.O.  96 


A  device  used  to  accurately  determine  the  value  of  an 
unknown  resistance  by  comparing  it  with  a  known  resist 
is  known  as  the: 

A.  Wheatstone  bridge 

B.  Joule's  apparatus 
ohmmeter 

D.  potentiometer 


T.O.  97 

The  lines  of  magnetic  induction  are  drawn  so  that 

A.  a  normal  to  a  line  of  induction  at  any  point  gives 
the  direction  of  B  field  at  that  point 

B.  a  tangent  to  a  line  of  induction  at  any  point  gives 
the  direction  of  B  field  at  that  point 

C.  a  line  dxaxm  making  an  angle  of  45°  to  the  tangent 
to  a  line  of  induction  at  any  point  gives  the  direc- 
tion of  B  field  at  that  point 

l^r?^!'!^''  information  regarding  the  magnitude  of  the 
B  field  only 


T.O.  98  • 

An  electron  and  a  proton  are  released  at  the  origin  of  a  coordin- 
ate system  with  identical  velocity  ^  =  V^i.    A  uniform  magnetic 
field  $  *  B^k  exists  throughout  the  region.    The  electron  and 
the  proton  are  deflected  in 

A.  positive  y-direction  and- negative  ^direction 
respectively 

B.  negative  ^direction  and  positive  y-direction 
respectively 

C.  positive  z-direction  and  negative  z-direction 
reJipectively 

D.  negative  z-direction  and  positive  z-direction 
respectively 


T.O.  99  " 
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t  ""^J^^^  ^       P^^""^       ^  uniform  magnetic  field  of  manni-^ 

tude  B.    The  magnetic  flux  through  the  surface  of  the  cube  is 

A.  zero 

B.  8aB 

C.  4aB 

D.  Ba^ 


T.O.  100  RE 

A  charge  q  enters  a  magnetic  field  of  magnitude  B  with  speed  v  and 
V  and  f  are  parallel  to  each  other.    The  magnetic  force  on  the 
charge  is 

A.  zero 

B.  qvB 

V 


T.O.  101 
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The  angle  of  declination  measures  'the  deviation  of  the 
horizontal  component  of  the  Earth's  magnetic  field  from  true 

A.  east 

B.  west 

C.  south 


D.  north 


T-0  >  .102 


CU 


A  conducting  wire  of  length  I  which  carries  a  current  i  in^the  posi- 
tive x-direction  is  brought  into  a  uniform  magnetic  field  B  =  B j . 
Tlie  magnitude  of  the  magnetic  force  on  the  wire  is 

A.  zero 

B.  Bl 

C.  il 


T.O.  103  CR 

A  rectangular  loop  of  wire  of  sides  a  and  b  carrying  a  current 
lies  in  ihe  x-y  plane.     If  a  uniform  magnetic  field  %  =  Bj^i  4-  B^k 
exits  throughout  the  region,  the  magnitude  of  the  torque  acting  on 
the  loop  is 

A.  iab  B^ 

B.  iab(B^  +  B^) 

C.  zab  B^ 
D-  0 


T.O.  104  ^ 

When  a  current  i  passes  through  a  galvanometer,  the  torque  on  the 
coil  is 

A.  proportional  to  the  area  of  the  coil 

B.  proportional  to  the  square  of  the  area  of  the  coil 

C.  proportional  inversely  to  the  area  of  the  coil 

D.  independent  of  the  area  of  the  coil 


T.O.  105 

The  instantaneous  torque  a^^■^no  nr,  --i 

placed  in  a  uniform  ^Ztu  fLZ  f  Ts^^L'tr'''  " 

A.  T  =  "t'B 

B.  T  «  (y  X  B) 

C.  T  =  (p-B)2 


A  proton  is  positively  charged  (q    =  |q^|)  end  in    =  1836  nie-  A 
proton  and  an  electron -released  ifi  the  plane  of  the  paper  where 
a  uniforin  magnetic  field  exists  and  is  directed  perpendicularly 
Into  the  plane  of  the  paper.     If  the  electron  is  released  with  a 
speed  three  times  the  speed  of  the  proton,  the  radius  of  the 
electron's  orbit  is  approximately 

A.  three  times  larger  than  the  radius  of  the  proton's  orbit 

B.  three  times  smaller  than  the  radiur>  of  the  proton's  orbit 

C.  the  same  as  that  of  the  proton's  orbit 

D.  six  hundred  times  smaller  than  the  radius  of  the  proton's 
orbit 


T.O,    107  •  RR 

An  infinitely  long  straig'ht  conductor  carrying  a  current 
i  coincides  vith  the  x-axis.     The  direction  of  the  cur- 
rent  is  from        to  The  direction  of  the  magnetic 
field  at  a  point   (o,   a^   o)   is   in  the 

i 

A.  positive  z-direction  1 

I  €  - 

B.  negative  z-direction  I 

i 

C.  positive  x-direction  j 

D.  negative  x-direction ^  : 


•x.u.  lUO 


Two  infinitely  long  thin  concentric  conductors  of  ra 
Rl  and  R2  CHi  <  R2  )  carry  equal  and  oppositely  d-ir-c 
currents  of  magnitude  t.  The  magnitude  of  the  aagne 
field  at  a  point  distant   d  >  B2  is 

A.  0 

P  i 
Si— 

^^■^ 
2tt(R2       Rl  } 

^^■^ 

n  °  

2TrCR22   -  Ri2) 
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An  infinitely  long  cylindrical  wire  of  radius  R  carries 
a  current  I  uniformly  distributed  over  its  cross  section. 
The  magnitude  of  the  magnetic. field  B  at  a  point  inside 
the  wire  distant  r  <  R  from  the  center  of  the  wire  is 

A.  proportional  to  J: 

r 

B.  proportional  to  -L- 

r2 

C.  proportional  to  r 

D.  proportional  to  r^ 
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Two  current-carrying  conductors  are  placed  at  distance  d 
parallel  to  one  another.    The  currents  in  the  conductors 
have  magnitude  ii  and  ^2  and  are  in  opposite  direction. 
The  force  on  one  conductor  due  to  the  other  is 

A,  repulsive,  of  unequal  magnitude 

B,  attractive,  of  equal  magnitude 

C,  repulsive,  of  equal  magnitude 


D.    attractive,  of  unequal  magnitude 


T.O.  Ill 
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In  mks  system  of  units,  the  unit  of  electric  current  tha 
ampere  is  defined  '  "^"^ 

A.  using  the  concept  of  electric  charge  on  an  electro 

B.  using  the  concept  of  electric  charge  on  a  proton 

using  the  concept  of  forces  of  attraction  between 
long  parallel  current-carrying  wires 

using  the  concept  of  amount  of  electric  charge 
crossing  a  given  area  per  unit  of  time 


C. 


T.O.  112 
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^or  an  ideal  solenoid  of  lenst-h  o  a 

turns  per  unit  length  and  cu^,'^^  T  th'f  "'''^^  " 

the  solenoid  is  ■   ^^^"^  7-,  the  field  outside  of 

A.  proportional  to  n  only 

B.  zero 

C.  proportional  to  i  only 
proportional  to  both  i  and  n 
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The  difect-T^ -j-j 


RR 


A. 
B. 
C. 
D. 


positive  2  direction 
negative  z  direction 
positive  y  direction 
negative  y  direction 


7" 


A  rectangular  coil  of  area  A  is  initially  located  in  the  vertical 
plane  i.e.    y-z  plane  and  a  uniform  megnetic  field  B  =  BqJ  exists 

throughout  the  region.     If  the  loop  is  brought  from  its  initial 

position  to  the  honizontal  position  i.e.  x-z  plane  in  a  time 

interval  £>t,  the  magnitude  of  the  average  emf  i  induced  in  the 
coil  is 

A.  ABpAt 

.  B.  :^o 

At 


D.  ^ 

AAt 


T.O.  115 
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ERIC 


If  the  south  pole  of  the  magnet  in  the  diagram  below  is  moving 
toward  the  loop,  the  current  in  the  loop  is 

A.  increasing  in  the  counter  clockwise  direction 

B.  in  the  clockwise  direction 

C.  unchanged 

D.  in  the  counter  clockwise  direction 

Clockwise , 


CR 

T.O.  116 

A  closed  conducting  loop  as  shown  iji  .the  diagram  is  being 
Ived  to  the  right  at  a  constant  speed  v.     If  the  loop  has 
a  total  resistance  R,  then  the  current  i   in  the  loop  is 

A.  'B  i  v/R,  counter  clockwise  > 

B.  B  I  vR,  clockwise 

C.  "&  i  v/R,  clockwise 

D.  B  ^  V,  counter  clockwise 

X 

X 


1 

1 


T.O.  117 


RR 


The  defining  equation  for  an  inductance  L  of  a  coil  in  terms  of 
induced  emf  e  and  a  time  'varying  current  i  is 

A.    L  =    _e  ^ 
dt 


B.    L  =.  -e/di/dt 
di 


C.    L  =  - 


D.  -L  =  E  M 
dt 


T.O.  118  ^ 

The  inductance  L  of  a  long  solenoid  having  n  turns  per  unit 
length,  length  £  and  cross-sectional  area  A  is  proportional  to 

A.  n2 

B.  n 

C.  1/xL 

D.  l/n2  I 


T.O.     119  , 

An  emf  is  applied  to  a  coil,  with  a  self  inductance  L  and  a 

resistance  R  causing  the  current  to  increase.    The  power 

delivered  by  the  emf  to  the  coil  is 

A.    i^R  +  Li  # 


dt 


B. 


C.         -  I'T'  -rz 
at 


ERIC 


T.O.  120 


CR 


The  magnetic  energy  per  unit  volume  stored  in  the  magnetic 
field  in  a  long  solenoid  of  length  I  and  cross  section  A 
is  equal  to 

A.  "2  Mo^  n 

B .  ]ioin 

•    2  ^o^ 


T.O.  121 

A  resistor  of  resistance  R  and  a  capacitor  of  capacitance  C 
are  connected  in  series  with  a  seat  of  emf  r..    The  potential 
drop  across  the  capacitor  at  the  time  t  after  the  connection 
is  made  is 


A.  e(l  -  e-t/Rc) 

B.  e  e-t/RC 

C.  e ^e-t/RC  _  ij 


D.  0 


T.O.  122  RR 

In  a  circuit  consisting  of  a  capacitance,  C,  a  resistance,  R, 
and  a  seat  of  emf,  e,  the  capacitative  time  constant  of  the 
circuit  is  given  ty 

A.  R/C 

B.  RC. 

C.  e/R 


D.  Ce 


r 


T.O.  123  CU 

The  seat  of  enf  e  is  removed  from  an  RC  circuit  with  fully 
charged  capacitor  C.    The  amount  of  charge  remaining  on  the 
plates  of  the  capacitor  after  a  duration  RC  will  be 

A.  zero, 

B.  ,63  of  equilibrium  charge. 

C.  .50-'t)f  equilibrium  charge 

D.  *37  of  equilibrium  charge 


T.O.  124  ^ 

In  a  circuit  consisting  of  an  inductance,  L,  a  resistance  R 
and  a  seat  of  emf .  ,  ,  the  inductive  time'co;stant  is  Ji";  b^: 

A.  RL 

B.  e 
R 

C.  L/R 

D.  £ 
R 


T.O.  125  RR 

A  resistor  of  resistance  R  and  g  inductor  of  inductance 
L  are  connected  in  series  with  a  source  of  emf  e  .  After 
the  equilibrium  is  reached  the  source  of  emf  is  removed. 
The  current  in  the  circuit  at  the  time  R/L  after  the  source 
of  emf  is  removed  is  ' 

A.  0 

B.  .37 1 

C.  .50  f 

D.  .63  I 


T.O.  126 


CR 


In  the  current-decaying  equation  for  an  RL  circuit,  the  perccnta- 
of  the  initial  current  after  a  period  of  one  time  constant  from 
the  time  when  the  applied  emf  is  removed  is 

A.  Zero 

B.  27% 

C.  50% 

D.  63% 


ERIC 


f 


T.O.   1+9  CU 


Two  charge^  experience  an  attractive 

force  be  Charge  q     =     2q  •   The  force 

on  a        ^'  t   on         is  ^ 

^1  ^2   ^  F2  Which 

statement  irect? 

->■  ->■ 

A.  Fl  =  F2 

B .  I  fJ  >    I  fJ 

C.  IFJ  <  |FJ 

D.  1^1  =  F2 


T.O.  50 

A.  glass  rod  rubbed  with  silk  and  a  rubbed  with  fur  are 
designated 

A.  both  positive 

B.  both  negative 

C.  negative  and  positive  respectively 

D.  positive  and  negative  respectively 


RR 


51  •  ^ 


When  a  glass  rod  is  rubbed  with  silk  a  certain  quantity  of 
positive  charge  appears  on  the  glass  rod.    The  total  quantity 
of  charge  on  the  glass  rod  and  the  silk  cloth 


A.  becomes  more  negative 

B.  bacomes  more  positive 

C.  remains  unchanged 

D.  none  of  the  above 

EKLC 


T.O.    52  CR 

A  particle  of  mass  m  and  charge  q  is  placed  in  an  electric 

field  f  E  j,  Neglecting  gravitational  effect,  the  acceleration 
of  the  particle  is 

A.  £E  - 
m 

B.  mqE  j 

C.  m  - 

qE  ^ 

qm  ^ 


T.O.  53 

Two  identical  point  charges  q  are  placed  at  (0,  0)  and  (a,0)  in 
a  given  x-y  coordinate  system.     The  electric  field  ^  at  2a, 0) 
due  to  the  two  charges  is 


A.  0 


B.  5qi 

C.  qi 


jqi 


3±  

2TTeoa2 

T.O.  54 


rubber  rJ  ..sXi'ltT.  ^1  Z  tXT'l  '""^^^ 
m  contact  before  hein    ^        """^^  P^"^"  ^^Hs  Were  not 

w^t  happens1::;:aL^Je^^°^.ttrt^  ^-P-^^ve-7^^3. 

A.  The  pith  balls  move  away  fron,  each  other 

B.  The  pith  balls  are  not  effeoi-ed  k«  \-h 

of  the  rod.  etrectea  by  the  presence 

C.  The  pith  balls  move  toward  e^ch  other 

D-    The  pith  balls  oscillate  about  their  origin  i 
positions.  --neir  original 


RR 


T.-  0.  55 


RR 


A  portion  of  an  electric  field  line  diagram  has  been 
erased.     Of  the  four  choices  given  belov,  which  is  m^st 
likely  responsible  for  the  illustrated  field? 


A.  a  positive  and  a  negative 

charge 

B.  two  positive  charges 

C.  two  nega.tive  charges 

D.  a  positive  charge 


T.O.  56 


CR 


A  dipole  of  dipole  moment  P  =  2q^a  i^is  placed 
in  a  uniform  electric  field  E  =  i 
.of  the  force  acting  on  the  dipole  is 


The  magnitude 


B.     Zq^a  E 


D.      .(:4a^a^+  E^^)  1/Z 


T.O.  60 

RR 

A  nonconductinsr  infim'fo  a-^  ^ 

charge  density^   (charg^  lU'L^f  '^^^^f^  ^^^^ace 

magnitude  of  electric  fL^  ^     i     ^""^^^ ' 

in  front  of  tlie  infinite  plane^l^^  distance  r 


A .  a 


B .  £  

C .  a 

D .  a 
2s 


T.O.  bl 


CU 


A  uniform  electric   fielii  E  =         j  exists  between 

two  charged  plates   of  l^oigth  i  as  shovn  belov,  A 
particle  of  mass  m  and  charge  q  enters  the  region  of 

electric  field  at  the  origin  vith  velocity  v  =  v  i 

The  x-.component  of  the  T-elocity  of  the  particSe 
as  it  leaves  the  field  region  is 

A. 


B. 


m  V, 


q  Eo 

m  Vo 


T.O.  62 

Tvo  parallel  plat  es   of  length  £  are  s  e^ar at  ed  by  a 
distamce  d.     A. uniform   electric   field  E  =  Eo  j  exists 
between  the  plates.      If  a  charge  q  is  moved  from  a 
point  A  to  a  point  B  and  finally  to  a  point  C,  the 
total  work  done  is 

A.     q  Eo  <i  ^ 


B.  q, 


a 

CO 

— d 

'  B  ] 

D.      q  Eo^d 

I.*  i 

31.0.  63 

-  s^cii^jr^ '     ^» = to 

The  work  done  is 

A.  qZ-L.  _  1_\ 

1^1  CO 

B.  q/L._J^\ 

\  2  Xj^y 


T.O.  64 


RR 


In  calculating  electric  flux  through  a  surface  due  to 
an  electric  field  one  needs  to  know  the  direction  of 
the  surface  area  vector.     The  direction  of  the  surface 
area  vector  is  difined  as: 

A.  the  direction  of  a  line  tang:ent  to  the  surface 
at  the  point  in  question 

B.  the  ^'average"  direction  of  the  lines  emanating 
from  the  surface 

C.  the  direction  of  a  vector  perpendicular  to  a 
surface 

D.  a  surface  cannot  have  a  direction 


T.O.  65 

A  surface  taf  area  S        coincident  wiiitcti  y-z  plane.     If  a  uni- 
form electric  field  E      E^i E^k  exists  throughout  the  space 
±&  consideration,  the  electrxc  f lux  :l5nr.ough  the  surface  is 

A.  SEq 

B.  ?E,  . 

1  » 

C.  S(Eo  + 

D.  SEqI  +  SEj^k 


I-©-  66  ■ 

CU 

E  ^^^^  unifor^^ectxlc  field 

^'^^eljl^^^^lf^^^^^-  ^^--ic  flux 

y 


A. 

B. 
C. 


ERIC 


2  *^B^a2 

3  *^a  3 


zero 


T.O.  67 

RR 


irface  is  given 


The  relationship  between  electric  flux  through  a  closed  surface 
j  t'dt  and  the  net  charge  q  enclosed  within  the  sui 
by 

A.      4  E«dS  =  qe^ 


/ 
/ 


q 

t.d?  -  -9- 


E-dS  = 


4Tre 

o 


T.O.  6S 

CR 

Two  concentric  spherical  conductors  of  radii  a  and  b  (b  >  a) 
carry  charges  q  and  -q  respectively.    .The  magnitude  of  electric 
field  for  r  >  b  is 


B.  _a_/i__l_\ 

4TreoU2  b2; 


C.  zero 


Aire  a2 
o 


T.O.  69 


PS 


A  spherical  nonconductor  of  ^z^us  2.0  meters  carries  a  charge  q 
which  IS.  uniformly  distribut:^  throughout  its  volume.    The  magni- 
tude of  electric  field  at  po±ixts.  4.0  meters  from  the  center  of 
the  sphere  is  E  -  nt/cai^Z.    The  charge  q  is 


A.  12  coul 

B.  4  coul 

C.  16  coul 

D.  2  coul 


T.O.  71 


CR 


Two  parallel  plates  A  and  B  of  length  £  are  separated  by  distance 
d  and  are  maintained  at  electric  potentials  V^.^  and  Vg  respectively 
If  a  charge  q  is  moved  from  points  P  to  Q  to  R  to  S  to  P ,  the 
total  work  done  is 

A.      2qd(Vg  -  V^)  \l*:~7Z  ^ 

B. 

C.  zero 

D.  2q£(VB  -  V^) 


2q(d  +1)   (V„  -  V^)  S  t 

d 


ERIC 


1.0.  72  j 

RR 

A  l>oint  ch«ge  whi«*  produces  the  potex^tial  V  =  .  ' 

t^  r  fro^  it  carries  the  charge  of  t 
A.       +q  •  1 


C. 


T.O.  73  ,  CR 

Two  -identical  changes  each  ..of  magnituda  q  are  separated  by  a 
distance  2a.    The  .electric  potential  at^the  midpoint  of  the  line 
joining  the  two  charges  is 

A.  0 

2q 


C 


CR 

A  spherical  nonconductor  of  radius  R  carries  a  charge  q  which  is 
uniformly  distributed  throughout  its  volume.  The  electric  poten 
tial  at  point  r  >  R  is  F^^-en- 

A.  0 


B.  1\ 


C. 


1 


ERIC 


T.O.  75 


CR 


The  electric  potential  a  point  due  to  certain  charge  distributi 


±s  V  = 

Ey  Is 


1 


on 


471^        •    "^^^  magnitude  of  y-component  of  electric  field 


A. 

1  i. 

B. 

^tTTEQ  X 

C. 

AttKq  x2 

D. 

zeuD 

T.O.  76 

P-n^iTL\rof\.T^^^^^  a  apart.  electr^ 


A. 
B. 
C. 


— 

4w€  a 
o 


D.   -JaL  i 


T.O.  77 


Two  charged  conductors  are  separated  by  distance  d.  Ttie 
charges  on  the  conductors  are  +q  and  -q .  .  The  paifntial 
difference  between  the  conductors  is  V.  The  cap  ■  ance 
C  of  the  system  is 

A.  V/q 

B.  qV 

C.  q/V 
B.  1/qV 


ERIC 


T.O.  78 

Two  charged  parallel  plate  conductors,  each  of  area  A  are  separated 
by  a  distance  d.    If  the  charges  on  the  plates  are  q  and  -q,  the 
capacitance  C  of  the  system  is  proportional  to 

°-  r 


T.O.  80 


RR 


Three  capacitors  of  capacitance  Ci»  and  C3  are  connected  in 

parallel.  The  equivalent  capacitance  C  ,iahic:tt  could  replace  the 
combination  csf      ,      ,  and  C3  is 

12  3 


Gi^C^  -h  C2C3  +  C3C1 

S  ^  ^ 

3 


i.u.  ax 


CR 


,rk  required  W  to 
. odi.ce  a  final  charge  c 


i:.  CQ" 
2 


C. 
D. 


2  C 

2  Q 


-  1  capac.cor  6  capacitence  C  to 
jijLiitude  Q  on  each  plate  is 


f 


T.O.  82 

Two  capacitors  having  capacitances  Ci  and  C2  :sie  connected  in 
series  across  a  source  of  emf  e.    After  t&e,  capacitors  are 
charged,  the  charges  on  capacitors  audi ;G2^  ace 


CR 


A. 
B. 
C. 

D. 


eCj  and  eC2  respectively 

both  e(Ci  +  C2) 

e/Ci  and  e/C2  respectively 


e  C.C 
both  1-^ 


T.O.  83 


CR 


A  vacuum  capacitor  of  capacitance  C  is  cqniKHi-l  eg  :to  a  battery  of 
voltage  V.    After  the  capacitor  is  charged.,.-±t  is  disconnected 
from  the  battery  and  immersed  in  a  llquli-snii^ctric  constant 
K.    The  expression  for  tihe  potential  dilTfi r t-^ rc^rBrlth  the  dielectric 

i 


A. 

Vd 

^  V 

K 

B. 

Vd 

=  Vk 

C. 

Vd 

K 

D. 

Vd 

.v|- 

ERIC 


T.O.  84 


ERIC 


No  current  is  flowing  in  an  isolated  conductor.    This  is  so  be- 


cause: 


A.  the  electrons  are  motionless  until  a  potential 
difference  sets  them  in  motion 

B.  the  electrons  are  motionless  unitl  acted  upon 
by  a  magnetic  field 

C.  the  constant  random  motion  of  the  electrons  is 
Such  that  the  net  directed  motion  in  any  direc- 
tion is  zero  without  a  source  of  potential  dif- 
ference 

D.  although  electrons  are  in  constant  motion  pro- 
ducing a  continuous  current,  the  current  has 
no  energy  without  a  source  of  potential  differ- 


T.O.  85 


RR 


Resistivity,  p  ,  of  a  conducting  material  is  expressed  in  units 
of  ohm^meter.     If  jL  is  the  length  of  a  conductor  whose  cross- 
sectional  area  is  A,  which  one  of  the  following  expressions 
correctly  relates  resistance, R,  to  resistivity? 


A.  R  =  P| 

B.  R  = 

A 

C.  R  =  P/ 

D.  R  =    p  A 


T.O.  86 

In  a  non-linear  circui^  m,^ 

circuit,  the  equation  R.  =  V/i  is: 

A.  always  true  by  definition 

^*  never  true 

C.  true  for  a  unique  voltage 

0.  true  for  a  unique  current 


T.O.  87 

A  seat  of  emf  is  a  term  used  to  describe: 

A.  a  place  in  a  circuit  where  emf's  congregate. 

B,  an  area  of  low  emf  density  in  a  circuit. 

C.  a  low  electrical  potential  in  a  circuit. 

D,  any  source  of  emf. 


RR 


T.O,  88 

In  a  circuit  where  the  resistance  of  the  elements  is 
independent  of  the  current,  the  heat  developed 

A,  is  directly  proportional  to  current, 

B,  is  proportiohal  to  current  squared. 

C,  is  inversely  proportional  to  current. 

D,  is  independent  of  the  current. 


CR 

T,0,  89 

Which  of  the  following  expresses  the'  rate  of  heat  loss  from  a 
circuit  of  known  resistance  R  and  voltage  V. 

A,  VR 

B,  V/R 

C,  V^/R 


D,  V^R 


RR 

TeO.  90 

In  a  closed  single  loop  circuit,  where  r  is  the  internal 
resistance  of  the  source,  R  is  the  circuit  resistance, 
i  is  t:urrent  and  z  is  the  emf  of  the,  source,  which  is  an 
appropriate  loop  equation? 


A.  -e  +  ir  =  0 

B.  G  +  ir  +       =  0 

C.  e  -  ir  -  iR  =  0 

D.  e  +       -  iR  =  0 


T.O.  91 

In  a  parallel  circuit  with  one  of  emf: 

A.  the  voltage  divides  amongst  the  branch  loops 
while  the  current  is  the  same  in  all  loops. 

B.  the  current  divides  amongst  the  branch  loops 
while  the  voltage  drop  across  the  loops  is  the 
same. 

C.  both  the  current  and  voltage  divide  in 
proportion  to  the  resistance  of  the  loops . 

D.  both  the  current  and  voltage  divide  in  inverse 
proportion  to  .the  resistance  of  the  loops. 


T.O.  92 

Kirchoff 's  second  rule  of  electric  networks  states  that 
the  sum  of  all  changes  of  potential  in  a  circuit  must 
be  zero.    This  rule  is  implied  by  the  conservation  of: 

A.  momentum 

B.  voltage 

C.  charge 


D.  energy 


T.O.  93 

The  current  through  "sistances^r , .  r,.  ^^f^^^^^^expression 
respectively,  ^i.^2>  ^3-  .i.^uit? 


— \JA—  1 

A.  E 


r,  =  0 


B.    e  +  i^ri  +  iz^^i  "  ° 

-  -Lira  -  •ii'^a  "  ° 
0 


C.    e  -  ^lrl 


T.O.  94 


The  resistance  of  the  ammeter  should  be 
other  resistance  in  the  circuit. 

A.  large 

B.  small 

C.  about  the  same 

D.  much  larger 


CU 

compared  to 


T.O.  95 

A  voltmeter  is  a  galvanometer  with  a'  high  resistance 

A  in  series  with  the  meter  and  the  combination 
(resistance-meter)  is  connected  in  series  in 
the  circuit. 

B      in  parallel  with  the  meter  and  the  combination 
'     (resistance-meter)  is  connected  in  series  in 
the  circuit. 

C.  in  series  with  the  meter  and  the  combination 
(resistance-meter)  is  connected  in  parallel  to 
the  circuit  branch. 

D.  in  parallel  with  the  meter  and  the 
(resistance-meter)  is  connected  in  parallel  to 
the  circuit  branch. 


T.O.  96 


The  Wheatstone  bridge  accurately  determines  the  value  of 
an  unknown  resistance  by:  vaxue  of 

A.  balancing  its  effect  with  that  of  a  known 
resistance. 

B.  measuring  the  current  through  the  resistance- 
at  a  knovn  voltage, 

C.  by  elimination  of  the  unknown  and  substitution 
of  a  known  resistance  in  the  circuit. 

D.  by  bridging  across  the  unknown  resistance  and 
measuring  the  results  of  its  elimination  from 
the  circuit. 


T.O.  97  RR 

In  the  absence  of  gravitational  and  electric  fields,  if  a  particle 
of  charge  q  and  mass  in  is  projected  with  a  velocity  v  and  observed 
no  change  in  the  particle's  velocity,  then  we  can  say  that 

A.  if  there  is  a  magnetic  field  it  must  be  uniform 

B.  If  there  is  a  magnetic  field  it  must  be  parallel  to  v 

C.  if  there  is  a  magnetic  field,  it  must  be  directed 
perpendicular  to  v 

D.  if  there  is  a  magnetic  field,  it  must  be  directed 
45**  to  V 


T.'O.  98 


CU 


A  proton  (charge  e  and  mass  m  )  moving  with  a  velocity  ^  =  V^i  is 
found  to  experience  a  force  ?  =  fJ  at  a  point  due  only  to  the 
presence  of  ma&nrtic  ffplrl.     tv.^  t«or>r,4  i-u^  -i  r- 


not 

dep^^r 

A. 

e 

B. 

C. 

D. 

T.O.  99 


CR 


A  uniform  magnetic  field  of  magnitude  B  makes  an  angle  of  30""  with 
a  plane  surface  of  area  A.    The  magnetic  flux       through  the  sur- 


face is 

A.  zero 

B.  BA 

C.  BA  cos30* 

D.  BA  cos60* 


T.O.  100 
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A  charge  q  enters  a  magnetic  field  of  magnitude  B  with  speed  v  at 
an  angle  0.    The  magnitude  of  the  magnetic  force  on  the  chargi  is 

A.  zero 

B.  qvB 

C.  qvBcos0 

D.  qvBsin6 


,T.O.  101 
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^LfT!^'  the  angle  of  inclination  of  dip  measures  the 
angle  between  the  Earth's  magnetic  field  and 

A.  true  north 

B.  true  south 

^  e  horiisuucal 

D.      the  vertical 


cu 

^-  CO-  ia,..ring  wire  of  length  Z  which  carries  a  current  i  is  brou.K^ 
ix.  anifonn  magnetic  field.  The  angle  batweerthe  curJpn^^^ 
t..       ..etic  field  is  30».    The  magnitu^de  ..^hTmag^Srio^c:^^^^ 


IS 

ilB  cos30° 

zero 
•        iiB  sin30° 


T-D.  CR 

A  rje:        zular  loop  of  wire  of  sides  a  and  b  carrying  a  current  i 
lies         :he  x-y  plane.     If  a  uniform  magnetic  field  B  =  B^k  exists 
thrai  •-T^.u^r  the  region,  the  magnitude  of  the  torque  acting  on  the 
lotSF 

iah 
0 

iB^Ca  +  b) 

Bq  ab 
i 
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L~Jo„^a^\^=  ^  Salva„o..te,.  the  c„.,„.  the 

A.  i 

B.  -£2 


n.  i/i 

f  1/^2 
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In  a^innple  DC  motor  a  coil  of  n  turns,  area  A  carries  a  currea^ 
^.    The  coil  is  placed  in  a  uniform  magnetic  field  B.    rte  ^nsrl- 
taneous  torque  on  the  coil  is  given  hy  -^ota..- 

^  =  ni(^  X  B) 


A'B 

ni 


^       t  X  ^ 


n^ 
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A  proton  is  positively  charged  (q-p  =  Uel^         ^  ~  1836  m^.  A 
proton  and  an  electron  are  released  wi:th  its  velocity  in  the  plane 
of  the  paper,  there  being  a  i mi. form  ma:gnetic  field  directed  per- 
pendicularly into  the  plane  of  the  paper.     If  the  proton  and  the 
electron  are  released  with  equal  kinetic  energies,  the  electron's 
orbit  is 

A.  Irirger  than  the  proton Vs  orbit 

B.  smaller  than  the  proton's  orbit 

C.  the  same  size  as  the  proton's  orbit 
I^*     independent  of  its  k±netxc  energy 


T.O.    lOT  • 

An  infinit-ely  long  strsdght  conductor  carrying  a  curren 
^  coincides  with  the  x-axis.     The  direction  of  the  cur- 
rent IS  feom  +C.  to  T.iie  direction  of  tiie  magnetic 
field  at-  a  point   (o,  -a^^  o)   is   in  the 

A .  J) o s  it  i V e  z -«ir e c t  i  on 

B.  rarfigmtiiive  z—i::  recti  on 

C.  f*f,^at     ,ie  X— (2il*i^ctioin 
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iMO^  i'unfinitely  JLong  thi::  -  ".""c^'ntric   co::du    :  ors  of 
-.1   ari.t  R2    (H2   ^        )   carrj-     .  :ual  curren-s    :    and  ir 
-ssie    iirecticn.     The  mag::      ,de   of  the  z:ag::.  :tic  f: 
\.  :.±nt  distant  d  >  R2  is 

0 

27rd 
o 

TTd 


.-r.^.  109 

iii^i       linitely  -Lour    condu.cr:;±rrg  cylindri.: -11  shell  of  rnne. 
-— e--:;-. ■.  Ri   and  c^iutr--  radius         carries    ^   current  I  uir:^-- 
-±2r=n:  -    distri:i:^e^   -^er  i~s   cross  sect  .  vn.     The  iaag:a=xt u-:: 
TOr^ae  niag:aetli:=  fie^i  B  a*  a  point   r  <    ^1   from  the  cen- 
ttf=gr-        the  vire  is 


27rr 


o  :r 

2ir  B2 

o^  r  ^ 

2ir 
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CR 

parallel  :cursnt-carryx2!g.  conductors  are  placed  a 
^iisftance  d  ajrart.    The  condtnrtors  carry  the  curarants 
^l^rf  I2  in  oppisite  direcarLons.    The  force  on 
»ifflAECtor  2  due  rtaa:  condutrtox'  1  is 

i^.    proportioia^l  to  d 

B;.    proportionatlL  to  1/d 

C*.    propontzoBEEL  to  mF- 


®-    proportJiosEi^  m: 


f 
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In  mks  system  of  units 

A.  volts 

B.  coloumbs 

C.  ohtns 

D.  amperes 


ER 


current  is  nieasuired  in 
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SIR 


An  ideal  solenoid  of  le: 
per  unit  length  and  is 
field  inside  the  solenc 


Z  and  radius  R  has  n  turns 
.rrrjing  current   i.     The  magnetic 
B  proportional  to 


A. 
B. 
C. 
D. 


n  only 
2 


XL 


"both  i  and  n 
i  only 
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The  magnitude  of  the  magnmi, SaM  3  due  to  a  current- 
carrying  dl  at  a  point  distettt  x  aim  the  y-axis  as  shown 
in  the  diagram  is 


RR 


A. 


yo£  dZ 

yo£  dz 

Air  r2 


Att  r 


Att 


dJlr 
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A  irecv.rt^ular  coil  of  area  A  is  .u^  .Ll^ly  located  in  r:: 
ve3rtiz.-^r   plan:£,  l.e^.,  y-z  plane  .ui^:  j    ^r-ifcrm  magnetic 
field      =  -3^^:  exisrs  throughout  ch^    region.     If  th^ 
loop  1:^  hTD\i2jix  fraDc  its  iaitial  ^..:  5j3m  to  the  horir*^ 
pasitiG2n.»  i..a.  ,         plane  in  a  trirr.<^    —^rv^  tt,  tLe 
in^nitm.4e  of  £ta;t  .average  emf  T  i-niucr^.  i  ~  the  coil  is 


B. 


A  At 


-iiral 
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If  both  themnagpEt  and  the  Imp         he  (gnagram  below  is 
moving  tawarri-  night  with  the  same  ^^locities,   the  induced 
current  ±n  tiie  loop  is 

Clock  Wise// 


A, 
B. 
C. 

D. 


■<5>. 


3 


zero 


de'.,xe^xng  in  the  clock; ase  direction 
increasing  in  the  coumrtear  clockwise  dirtectMn 
dscxfiasijig  in  the  cawter  clnckwise  dixsctfaDti 
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CR 


As  In  the  (^t>^^^^r^■Hfc^  b^elow,  the  mo-^s^le  wins  its  moved  S:o  t±£ 
right  ,  causing,  an  ijrduced  ciccr-eirt:  aS  ^bbbwx.    The  <1f  y-Mrri  n-r 
of  i  in  r^egiEoii  A  ds 


A*  lia^to  tfee:  plane  of  aihe  p®per 

B\.  out  of         plane  gqE  the  pa^of 

CI.  to  tireT:2^1it 

D.  to  tie  Bifift 


The  sp^IA^'  pEssr  required  to  rauss  a  rate  of  current  rise  di/dt 
in  a  coil   -f  self-inductance  L  is 

A.  iS&. 
B. 

-.ttr: 

C.  v^^'.Bl 
D  .    -i  ^ 
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The  inductance  L  of  a  long  scleEroid  of  length  L,  cross-sec tianal 
aocea  A  and  Having  N  turns  is 

A. 


B. 
C. 


T.ffi.  119 


scL-m^f  is  applieii  to  a  cnil.  with  a  Sjelf  inductance  L  and  a 
XBs43StHmaft      causing  tie  currpn  i  to  increase.    The  power 
^fl^er^  i%  the  emf  is  partl^r  rstored  in  the  magnetic  field  as 
tfeoEagEBetiaz:  energy.    The  rst^^t  whixrh  the  magnetic  energy  is  bet- 
ing StOT-fPli  ±s 


A.  -  is:^ 
fit 


^  indnc=zc^  with  inductance  ^   =  ^  ^ 
^tate  _azrr.r.t  i  is  allowed       SseS?'"^^^  ^^^^^^^^  -  steady 
is  the  total  T^±T  ^  certain 


finecgp  lost? 
A.  ii? 


B .  g 


x.o.  izn. 

'^"^  '  -f'-  connection 

B.  e  e-t/EC 

C,  E||'e-C/HC  _  1^ 
B-  0 
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In  a  circiiat  eaasisting       a  caparitaar  - 

a  seat  of  emf ,        the  pnm,  -,^  ^^^^^^ '        a  resistance,  R,  and 

4,  Of  ta*  eq^ailfferium  dwir^ 

B.  of  tim  fflgiiailihrium  ciasa^ 

C-  50Z:saf  tae  equilibrium  change 

D-  37^  of  tifae  equilibrioim  ctaaqge 


ERIC 
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A  cspacitor  charged  to  a  pot&^Eial  t  begins  to  discharge  throu- 
a  resistor  R  in  a  circuit  -witnout  a  seat  of  emf .  The  initial  ' 
current  -will  ae 


A. 

zero . 

B. 

.37 

R 

C. 

.63 

e 

R 

D. 

£ 

R 
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A  circuit  ihas  fnductance  resistance  R,  and  emf  e  . 

Wbesi  ome  time  csunnstant  has  elapseii  after  the  circuit  is 

C-loseij  the  cuxxeut  in  the  circuit  is 


A. 

e 
& 

B. 

-63 

e 
R 

C. 

-5© 

£ 

R 

D. 

Ji7 

R 


r 
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* 

A  resistJBiir  of  aresistance  H  and.  a  inductor  of  inductance  L 
are  comtgrtfed:  ±a  serices  wlBli  a  source  of  emf  e  .    After  the 
equllibtdum  is  reached  the  snnmrce  of  emf  is  removed.  The 
current  in  tlse  circuit  at  tfiie  (time  100  R/L  after  the  source 
of  emf  £s  removed  appfxtoachsss! 

B.    .33  J 

c  .   .ail  I 

D.    .63  I 
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reached  the  ^axi^rvalue  Th'" 

the  El  circuit  after  tine  t  i^  """^^'^ 


A.  •£  = 

B.  i  = 

R 

C.  ■£  -    e     _Tj  /T 


I  (l  -  e-^/Lt) 

£  ^1  -  e-t/Rl) 
R  i  / 
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Two  charges  A  and  B  experience  an  attractive  force  between 
them.     If  the  charge  of  A  is  doubled  then, 

A-    only  B  experiences  an  increased  pull 

B.  only  A  experiences  an  increased  pull 

C.  both  A  and  B  experiences  an  increased  pull 

D.  neither  experience  an  increase  since  only 
one  charge  was  changed. 


T.O.  50 


A.  positive 

B.  negative 

C.  neutral 

D.  none  of  the  above 
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CU 

T^e  principle  of  conservation  of  charge  can  be  stated  as 

A.  charges  always  appear  in  pairs 

B.  like  charges  repel;  unlike  attract 

C.  the  quantity  of  work  done  on  a  charge  by  an 
externally  generated  field  is  constant 

I>.    the  quantity  of  charcrp  ^    ^  «i  j 

not  change  ^         ^  ^^^^^^^ 
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A  particle  of  aass  n  and  charge  g.  is  Placed  in  an 
electric  field  and  gravitational  field  of  the 
earth.     For  the  particle  to  be  in  equilibrium 
(dynamical),  the  magnitude  of  electric   field  is 

A.  mgq 

B.  m£ 

C. 


mg 
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Two  point  charges  Uq  and  -q  are  placed  at  (o,o) 
and  (a,o)  respectively  in  a  given  x-y  coordinate 
system.     The  electric   field  E  at   (2a, o)   due  to  the 
two  charges  is 

A.      2q  i 

B  B.      5q  1 

  72 


Trega- 


C.  0 
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Two  uncharged  pith  balls  are  touched  by  a  negatively 
charged  glass  rod.     If  the  pith  balls  vere  in  contact 
before  being  touched  by  the  glass  rod  vhat  happens 
immediately  afterwards? 

A.  The  pith  balls  remain  in  contact 

B.  The  pith  balls  move  away  from  each  other 
C •     The  pith  balls  attract  each  other 


D.     The  pith  balls  are  not  effected  by  the 
presence  of  the  glass  rod 
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I 


Refer  to  the  electric  field  lines  drawn  below.  UTiat 
observation  can  be  made  about  the  nature  of  charges  on 
the  plates  A  and  B? 


A.  A  is  positively  charged,  B  is  negatively  charged 

B.  Both  A  and  B  are  positively  charged 

C.  A  is  negatively  charged,  B  is  positively  charged 

D.  Both  A  and  B  are  negatively  charged 


56 


RR 


Two  charges  q  and  -q  constitute  a  dipole  and  is  placed 
on  the  X-axis  as  shown  below.    The  direction  of  the  dipole 


motnent  is 

y 


A.  along  the  positive  x-axis 

B.  along  the  negative  x-axis 

C.  along  the  positive  y-axis 

D.  along  the  negative  y-axis 
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RR 


A  nonconducting  infinite  sheet  coincident  with  y-z  plane  has  sur- 
face charge  density  a  (charge  per  unit  area) .    The  electric 
field  E  at  a  point  (x,  o,  o)  In  front  of  the  plane  is  . 


4Tr€oa2 


_2_i 
2^ 


D. 


2€c 


-a 
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po 


I 


A  uniform  electric   field  E-  P   ^    oy-jo+o  k^-^ 
Charged  parallel  plate  =  \?  lliUt  rH  'AlTlA^. 
A  particle  of  mass  m  and  charge  q  enters  the 
region  of^the  electric   field  at  the  origin  with  a 
velocity  V  =     V     i.     The  Y-component  of  the 
velocity  V     of  the  particle  as  it  leaves  the 
field  region  is 


A. 
B. 


m 


f 

n 

'  ^  ^  ^  ^ 

T 
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CR 


Tvo  parallel  plates   of  length  I    are  separated  by 
distance  d.     A  uniform  electric   field  E  =  E     1  exists 
between  the  plates.     If  a  charge  q  is  moved°  from 
point  A  to  point  B,   the  work  done  is 


A.  qE^d 

B.  •  qE^it 

C.  Zero 

D.  q  Eoild 


y 

I 
I 


■  X' 


•B 


-I- 


I 
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A  particle  of  charge. q  is  moved  from  x  =  to  x 
able  electric  field  1  (x) .    The  work  done  W  is 


X2  in  a  vari- 


B. 


D. 


E  dx 


2  ^ 
E*dx 


E  dx 


^1 
-X2 
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Electric  flux  is  a  measure  of 

A.     the  field  streneth  of  a  f-!=i^  ^ 

ance  fro.  the  surface  '  ""''^ 


B. 


the  number  of  electrons  passing  through  a 
closed  surface  that  surrounds  f  chargf 

h7pothetL\":^r?Lf-"  ^^ou.h 

eierted'^on"''  °'         electrical  force  that  is 
exerted  on  a  unxt  charge  placed  in  an  electric 


RR 
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CR 


A  surface  of  area  q  -,•  o 

If  a  uniform  electric  fJ^iST!'^  "^'^  ^"^ 

throughout  the  space  in  !  ^0  ^  ^^ists 

flux  through  the'surface  °r  ^^"^-^ 


A. 

E 

0 

B. 

0 

C. 

SE 

0 

D. 

SE 

ERIC 


A  cube  of  side  a  is  placed  in  a  uniform  electric  field  ?  =  E  i 
as  shown  in  the  diagram.    The  total  electric  flux  through  the 
cubical  surface  is  y 

A.  a^E 

o 

B.  2  a^E^ 

C.  aE^ 
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In  the  equation  for  Gauss's  law,  the  q  term  indicates 
A. 


RR 


the  given  charges  enclosed  by  the  Gaussian 
surface 


B.  the  net  charge  enclosed  by  the  Gaussian 
surface 

C.  the  net  charge  enclosed  by  the  Gaussian 
surface  and  any  other  charges  in  proximity 
to  the  Gaussian  surface 

D.  the  absolute  value  of  the  net  charge  en- 
closed by  the  Gaussian  surface 
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A  spherical  conductor  of  radius  R  carries  charge  q.  The  magni- 
tude of  the  electric  field  for  points  r  >  R  is. 


A.  zero 


T.O.  69 
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A  spherical  conductor  of  radiu.  9 

nitud.  Of  the  electric  fie^^^^^f  /..^Sti^'  ^^^'V' 
E  =  ^  nt/coul.    The  charge  q  is  ^  ^ 


A.      9  coul 
^*      3  coul 
C.      9  X  109  coul 
4  coul 
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Two  parallel  plates  A  and  B  of  length  £  are  separated  by  a  dis- 
tance d  and  are  maintained  at  electric  potentials        and  Vg 
respectively.    If  a  charge  q  is  moved  from  a  point  P  to  a  point 
Q,  the  work  done  is 

A.      q£(VB  -  V^)  ^  ^ 


C. 
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RJ 


The  value  of  an  isolated  positive  point  charge  which  produces  i 

potential  V  =  -i —       at  a  distance  r  from  it  is 
AttEq  r 

A.  3q 

_3g_ 


C. 


3gL 

r 
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equal  charges  q  are  placed  at  two  corners  of  equilateral 
rrftangle  of  side  a.    The  electric  potential  at  the  third  corner 
t^-"  the  triangle  is 

A.  zexD 


B. 


4tc  a2 
o 


Atte^  a 


_1  

AttEq  a. 
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ifet-^tiericaai  fiomductor  of  radius  R  carries  charge  q.  The  elec- 
tnrfrr  potemrfaEE  for  poiaalis  r  >  R  is 


CR 


4'nrEQr 


q 
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The  electric  potential  at  a  point  due  to  certain  charge  distri- 
bution is  V  =  .    The  magnitude  of  the  y-component  of  the 
electric  field  E^^is 


0 
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Two  charges  q  and  -3  q  are  plaia.d  a  distance  a  apart.  The  electric 
potential  energy  of  the  sysrem  is 


A. 


B. 


J3l 


4Tr€  a2 

o 


C 

D,  zero 
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Two  charged  conductors  SExe  ssra^ted  iby  a  distance  d.  The 
charges  on  the  conductoars  axe     siad  -q.    Tf  the  capacitance 
of  the  system  is  C,  the  TprxtenCisS.  difference  between  the 
conductors  is 

A.  ^ 

B.  a 

C 

c.  f 

2 
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Two  charged  parallel  plate  conductoxs ,  each  of  area  A  are  separated 
by  a  distance  d.     If  the  charges  cm  the  plates  are  q  and  -q,  the 
capacitance  C  of  the  system  is 


T.O.  80 


Three  capacitors  of  capacitance  2  micro  farad,  3  micro  farac 
and  4  micro  farad  are  connected  in  series.     The  equivalent  ' 
capacitance  which  could  relace  the  combination 

A.  is  9  micro  fax^^ 

B.  is  greater  tliHm  9  micro  farad 

C.  is  less  than  2  T33±cro  farad 

D.  .is^  2  micro  farad 


TChe  woii:  T^p^Mwrred  W  to  charge  a  cscpacitor  of  capacitance  C 
to  prodmce     final  charg^e  :of  magrtditude  Q  is 


T.O.  82  ■ 

How  much  charge  is  stored  on  each  plate  of  a  parallel 
plate  capacitor  with  capacitance  C  at  potential  V? 


A. 

CV 

2' 

B. 

CV 

C. 

C/V 

D. 

V/C 

T.O.  83 

A  vacuum  capacitor  of  capacitance  C  is  immersed  in  a  liquid  of 
dielectxxc  coirstant  k.  The  canArlt^inn^  nf  *>u^  «  ^J-Huia  or 
dielectric  Cd  is  capacitance  of  the  capacxtor  wfah  rhe 


A.  greater:  than  C 

B.  less:  than  C 

C.  equal  to  C 

D.  0 


i.O^  84 

Since  a  current  flows  in  a  conductor  only  when  a  potential  dif- 
Ser.eirce  is  maintained  across  it,  this  must  mean  that: 

A.      the  current  exists  in  the  source  not  in  the 
cQxuiDcctor 

iB.      the  electrons  which  comprise  the  current  are 
added  to  the  circuit  by  the  source 

C.  the  positions  which  comprise. the  current  are 
aMed  to  the  curciiit  by  the  source 

D.  liiEE  electrons  whrch  comprise  the  current  exist 
in  the  conductor  but  :req^iire  a  difference  of 
:p©±ential  to  cause  a  met  electron  flow  in  one 
direction 


RR 
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The  resistiviinty,  p  ,  of  a  conducting  material  is  expressed.- in 
which  of  the  following  units? 

A.  ohm 

B.  ohm/meter 


ohm-meter 
meter /ohm 
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SlfSt:  ^"  applied,  .^e  rest..,„,. 

A.  linear 
B-  noQ-litsear 
C.  homogeneoiis 
D^-  non-homogeneous 
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tac.™  of .  ^  ^^^^^^^ 

A-    to  latroduce  electro™  j^^o  the  circuit. 

B.  '»  -Meet  electron,  ^.^^.^ 

C.  -  ^"Pen  the  ao»  tS  ^^^^^^^^^^ 

°'  "■"''""•^  *«ere„ce  bet„ee„  t„o 
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The  heat  developed  in  a  linear  resistor  is 

A.  independent  of  the  resistance 

B.  inversely  proportional  to  the  resistance 

C.  proportional  to  resistance  squared 

D.  directly  proportional  to  the  resistance 
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A  circuit  resistance    R  u  ^ 

equation  expresses  t^  current    i  ""^^^ 

rrenc,  t,   through  the  resista: 


ch 
tance? 


A.    i  = 

dt 


B.   i  -liH 

R  dt 


C.  i 
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In  a  closed  single  loop  circuit,  xtee  r  Is 
resistance  of  ths  soro.  R  is  the  rfecmj  '^^'^-'^""^^ 


RR 


■i  is  current  and  e  is  tli.e  emf  of  thZ^  ^racance, 
appropriate:  loop  aqmsLttan?  wnroi  as  an 


+  ir  =  Q 
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Adding  resistances  in  parallel  to  a  single  seat  of  emf  will: 

A.  decrease  the  total  current  in  the  circuit. 

B.  increase  the  total  current  in  the  circuit. 

C.  decrease  the  voltage  drops  across  the  resistances, 

D.  increase  the  voltage  drops  across  the  resistances. 


ERIC 


T.O.  92 

The  algebraic  sum  of  all  currents  at  a  branch  point  mu 
equal  zero.     This  is 

A.  -  Ohm's  Law 

B.  Lenz's  Law 

C.  Kirchoff's  first  rule  of  electric  networks 

D.  Grauss's  Law 


T.O.  93  jj 

Which  equation  correctly  describes  the  potential  charges  around 
the  circuit  shown? 


T.O.  94 


T.O.  95 

The  voltmeter  is  actually  a  galvanometer  with  a  relacivelyi 

A.  high  resistance  in  series  with  the  galvanometer. 

B.  high  resistance  in  parallel  with  the  galvanometer 

C.  low  resistance  in  series  with  the  galvanometer. 

D.  low  resistance  in  parallel  with  the  galvanometer. 


CU 

T.O.  96 

The  Wheats  tone  bridge  is  a  device  used  for  determining 

A.  that  a  circuit  is  closed. 

B.  faulty  circuit  components. 

C.  the  value  of  unknown  resistances. 

D.  the  value  of  unknown  potentials. 


T.O.  97 


i-ubs  sectional  area  is: 
Proportional  to  squarp  of  ^t, 

nagnetic  field  B.  magnitude  of  the 

Prop.„i„„,i  ^^^^^^^^^  ^^^^^^^^ 


A. 
B. 
C. 
D. 


T.O.  98 

A  proton  (charge  e  and  mass,  nip^  moving  with  a  velocity  V  «  v  i 
is  found  to  experience  a  force  F  =  F^j  at  a  point  due  only  to° 
the  presence  of  magnetic  field  of  magnitude 


B.      B  = 


C.  B  =  e 

*o 

D.  B=^ 


T.O.  99  CR 

A  closed  hemispherical  surface  of  radius  R  is  placed  in  a  uniform 
magnetic  field  of  magnitude  B.     The  magnetic  flux  through  the 
surface  is 

A.  TiR^E 

B.  zero 

C.  ZiiR^B 

D.  AirR^B 


T.O.  100  .  -  ^ 

A  charge  q  enters  a  magnitic  field  of  magnitude  B  with  speed 
V  in  perpendicular  direction.    The  magnitude  of  magnetic 
force  on  charge  q  is 

A.  zero 

B.  qvB 

C.  qv/B 


D.  aB 


The  vertical  component  of  the  Earth's  magnetic  field  is 
generally  directed 

A.  downward  in  the  northern  hemisphere  and 
upward  in  the  southern  hemisphere 

B.  upward  in  the  northern  hemisphere  and 
downward  in  the  southern  hemisphere 

C.  downward  in  both  hemispheres 

D.  .      upward  in  both  hemispheres 


T.O.  102  CU 

A  conducting  wire  of  length  Z  which  carries  a  current  i  in  the  posi- 
tive x-direction  is  brought  into  k  uniform  magnetic  field  B  «  Bi. 
The  magnitude  of  the  magnetic  force  on  the  wire  is 

A.  £B 

B.  iB 

C.  zero 


T.O.  103 

A  rectangular  loop  of  wire  of  sides  a  and  b  carrying^a  current  i 
lies  in  the  x-y  plane.     If  a  uniform  magnetic  field  B  =  B  i  exists 
throughout  the  region,  the  magnitude  of  the  torque  acting°on  the 
loop  is 

A.  iah  Bq 

B.  0 

C.  iB^Ca  +  b) 


D.      2tB^(a  +  b) 


T.O.  104  RR 
A  galvanometer  is  a 

A,  voltage  measuring  device 

B,  current  measuring  device 

C,  charge  measuring  device 

D,  heat  measuring  device 


T.O.  105 


RR 


The  magnitude  of  the  magnetic  moment  y  of  a  small  circular  coil 
of  radius  r  carrying  current  i  is 


A.  Airr^i 

B.  tttH 


TTr^ 


47rr2 


T.O.  106  ^ 

A  proton  is  positively  charged  (q  =  \q^\)  and  mp  =  1836  m^.  i 
proton  and  an  electron  are  released  in  the  plane  of  the  paper  j 
the  positive  x-direction,  there  being  a  uniform  magnetic  field 
directed  perpendicularly  into  the  plane  of  the  paper.  Which  ol 
the  following  statements  correctly  describes  the  motion  of  the. 
particles . 

A.  the  electron  rotates  counterclockwise,  the  proton  clockwis 
in  the  plane  of  the  paper 

B.  both  rotate  clockwise  in  the  plane  of  the  paper 

C.  both  rotate  counterclockwise  in  the  plane  of  the  paper 


D.      the  electron  rotates  clockwise,  the  proton  counter clockwis; 
in  the  plane  of  the  paper 


T.O.  107 

tant  a  from  the  conductor  is  "^i^" 
!  Tulrlll'  ^^^^  ^i-ction  Of  the 

parallel  to  the  vire  and  directed  opposite  to  the 

normal  to  the  conductor  and  directed  inwards 

tangent  to  a  circle  of  radius  a  in  a  plane  per- 
pendicular to  the  wire  p-^^ine  per- 


ERIC 


B. 

C. 
D. 


T.O.  108 

CR 

An  infinitely  long  straight ' conductor  carries   a  current 

ll.f   T.^^'ll''^^  °^  magnetic   field  at  a  point  dis 

tant  d  from  the  conductor  is  poin-^  ais- 

A.  independent   of  d 

B.  proportional  to  d 

C.  proportional  to  — 

d 

D.  proportional  to  ~ 

d2 


T.O.  109 


\-^'otl;VsT^^^^  -dxus  R  carries  a  current 

the  magnetic  field  B  at  a  poi^t  insid!  T  "^^g^itude  of 

from  the  center  of  the  wire  is  "^^.^  ^^^^ant  r  <  R 


A. 


27rr 


Vol  rg^  [ 
27rr  R2  | ' 

I 

2v    R2  I  . 

i  ' 

  ■  p 


T.O,  110 

Two  current-carrying  conductors  are  placed  at  distance  d 
parallel  to  one  another.    The  conductors  carry  the 
currents       and  ^2       same  directions.    The  force  on 
conductor  1  due  to  conductor  2  is 

A,  proportional  to  ^2  only 

B,  proportional  to  i-^  only 

C,  proportional  to  both  and 
independent  of  and 


T.O.  Ill 

In  tnks  system  of  units  electric  current  is  measured  i 

A.  volts 

B.  coloumbs 

C.  ohms 

D.  amperes 


T.O.  112 

An  ideal  solenoid  of  length 
per  unit  length  and  is  carry 
field  inside  the  solenoid  is 

A,       n  only 


RR 

i  and  radius  R  has  n  turns 
ing  current  The  magnetic 

proportional  to 


n2 


C«       both  i  and  n 


D. 


i  only 


T.O.  113 


RR 


A  circular  loop  of  radius  R  carries  a  current  i  as  shown  in 
the  diagram*     The  direction  of  the  magnetic  field  due  to  the 
loop  at  the  center  of  the  loop  is 


A. 
B. 
C. 
D. 


in  the  positive  x-direction 
in  the  positive  y-direction 
out  of  the  plane  of  paper 
into  the  plane  of  paper 


T.O.  114 

field  t  \i  i^s'i;:^  lit  r\sf°™  rs:t 

is  brought  fro.  its  initia?  position  to  tJ;  hori  ontal' 

IZ    1°^'  ^'/'l         P^^""       ^  ^^^^  interval  At  tL 
magnitude  of  the  average  en.f  T  induced  in  the  c^if  is 

A.  ABgAt 

B.  aIo 

At 


PS 


D. 


Bp 

A  At 


T.O.  115 


CR 


i: 
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If  the  north  pole  of  the  magnet  in  the  diagram  below  is  moving 
toward  the  loop,  the  current  in  the  loop  is 

A.  in  the  counter  clockwise  direction 

B.  increasing  in  the  clockwise  direction 
^    C.  unchanged 

D.      decreasing  in  the  clockwise  direction 
Clockwise  ^/ 


T.O.  116 


CR 


a  total  resist^!nep  r    m^a,,  y,    xr  cne  loop  has 

ax  resistance  R,  then  the  current  t  in  the  loop  is 


A.  .    Bi'v/R,  clockwise  J 

.J 

B.  B/v/R,  counter  clockwise 

C.  B^  V,  -clockwise 
D-    B//vR,  clunter  clockwise 


V 


T.O.  117 

The  relationship  between  the  inductance  L  of  a  coil  which  carrlP. 
a  current      and  flux  linkage  N^g  caused  by  i  is 


A. 

L  = 

B. 

L  = 

i/N<^B 

C. 

Li  = 

D. 

L  = 

N<f)gi 

T.O.  118 


CR 


A  long  cylindrical  solenoid  of  radius  R  and  length  I  has 
N  turns.    The  inductance  L  of  the  solenoid  is 


A. 


B. 
C. 
D. 


I 

£2 


T.O.  119 


When  a  emf  is  applied  to  a  coil  with  a  self  inductance  L  and  a 
resistance  R  causing  the  c'.:rrent  to  increase.    The  power  delivered 
by  the  emf  is  partly  dissipated  by  the  resistance  in  amount  i\ 
and  partly  stored  in  the  field  as 


A.  Mechanical  energy 

B.  Joule  heat 

C.  Electric  energy 

D.  Magnetic  energy 


T.O.  120  ^ 

The  magnetic  energy  per  unit  volume  stored  in  the  magnetic 
field  in  a  closed  wound  solenoid  is  equal  to 

A.  li^B 


B.  y  b2 

C.  MoB^ 

r  D.  ^ 


T.O.  121  ^ 

A  resistor  of  resistance  R  and  a  capacitor  of  capacitance  C 
are  connected  in  series  with  a  seat  of  emf  The  charge  q 
on  the  capacitor  at  the  time  t  after  the  connection  is  made 
is 


A. 

Ce 

3-t/RC 

B. 

e 

C  ^ 

-t/RC 

C. 

Cei 

D. 

Ce 

ERIC 


T.O.  122 


RR 


The  instant  after  a  seat  of  emf   e   is  placed  into  an  RC  (where 
R  is  resistance  and  C  is  capacitance)  circuit,  the  current 
flowing  in  the  circuit  will  be  approximately 


A. 

e 

R 

B. 

.63 

C. 

.37 

D. 

0 

T.O.  123 

CR 

through  a  resistance  e  L?"         ^      '°  ^  E"""""^! 


At-  ^ 
A.     t  -  -  ^ 


B.  i  =  - 

C.  i  =  - 

D.  .  i  =  - 


|(,-t/Ec) 


T.O.  124 

CR 

circuit'?''""'?'  ^P^^^^-         -"-t  m 

souL  1?  ^^^i^'^^"--       inductance  L)  with  a 


A  resistor  of  resistance  P  pt./1  ^   •  j 

L  are  connected  in  seAls^Ht  I  -n<^"ctor  of  inductance 
the  equiiibriun,  is  reached    tL  "  f  ""^  ^  "  ^^^er 

l^e  current  in' the  circuit 'at  L""  °'  " 
emf  Is  removed  is  ^^e  source  of 


A. 


.63!: 


D.  § 


T.O.  126  ^ 

CR 

In  an  RL  circuit,  when  the  current  is  decaying  the  potential 
difference    across  the  inductor  is 


B.  -ee"^t/L 

C.  e  1  -  e  -^t/I' 


D.      e/R  e-I^t/L 


T.O.  49 

CU 

Two  charges  -fq  and  -q  are  placed  at  a  distance  r  apart 
If  the  distance  between  the  charges  is  doubled  the 
magnxtude  of  the  force  acting  on  the  chargetq' 

A.  remains  uncharged 

B.  is  doubled 

C.  is  halved 

D.  is  one-fourth 

T.O.  50  ~  "   
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Our  U,.c  vu„.  „^^.^^^^  ^^^^^^^  ^^^^ 

A.  rubbing  glass  and  rubber  rods 

B.  the  markings  on  battery  terminals 

C.  experiments  in  hydrolysis  of  water 

D.  observations  of  particle  def1o.^- 

F  TLicie  deflection  m  accelerators 


T.O.  51 

The  modern  view  nf K  n  CU 

*•  of  „.g,tlve  charge 

B-    it  has  excess  r,f 

^-ess  of  positive  charge 

^-     it  is  neutral 
D-    none  of.  the  above 


T.O.  52 


HB 


A  positive  charge  +q_  is  ^la.ged  in  an  electric 
field    E  =  Ei.     Tlie  force     F     acting  on  the  ch'i 
is 

A.  -qE  J 

A 

B.  -qE  i 

C.  qE  3 

D.  aE  i 


T.O.  53 


PS 


Tvo  point  charges       aRd  -2q,  sUcei  at   (o,©)  and 

r^spectiYSlw         a  gi^ei:  coordinate  system, 

Tile  41*^ trie  fie^d  I  at  (.2»,o     d^e  to  the  two 


-Tq  i  , 
iSire^a^ 


B.  0 

C.  =23  S 

D .  -3q.  i 

T.O.  54  ' 

Two  uncharged  pith  balls  are  touched  by  negatively 
charged  glass  rods.     If  the  pith  balls  were  not  in 
contact  before  being  touched  by  the  rods,  what  happf as 
immediately  afterwards? 

A.  The  pith  balls  move  away  from  each  other. 

B.  The  pith  balls  are  not  effected  by  the  presence 
of  the  rod. 

C.  The  pith  balls  move  towards  each  other. 

D.  The  pith  balls  oscillate  about  their  original 
positions. 


T,  0.  55 
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A  portion  of  an  electric  field  line  diagram  shown  has 
been  erased.     Of  the  four  choices  given  below,  which  is 
most  likely  responsible  for  the  illustrated  field? 


A. 


two  positive  charges 


two  negative  charges 


a  single  positive  charge 


a  single  negative  charge 


T.O. 


56 


Two  charges  +q  and  --q  are  placed  a  short  distance  d  apart  and 
constitute  a.dipole.    The  magnitude  of  dipole  moment  is 

A.  £d 

2 

B.  Zero 

C.  i  qd 

D.  qd 


T.O.    60  CR 


A  nonconducting  infinite  sheet,   coincident  with  y-z 
plane  has  surface  charge  density     a   ( charge  per  unit 
area)   and  a  point  charge  q  is  confined  at  a  point 
(a,o,o).     The  x-componant  of  the  electric  field 

charge  sheet  and  the  point  charge  at 
a  point   (ajajo)  is 

A .  a 


C. 


0 


T.O,  bl 


ti5 


A  uniforn  electric  field  H=E^j  exists  "betveen  tvo 
charged  parallel  plates  of  length  I  as   shovn  belcv. 

A  particle  of  mass  m  and  charge       enters  the  region 
^f  the  electric  field  at  the  origin  vith  a  velocity 
V  =     V     i.     The  y-coordinate  of  the  particle  as  it 
leaves  the  field  region  is  propotional  to 


A. 

£ 

B. 

£2 

C. 

£3 

D. 

£l/2 

 1  . 

1  1 

t  1 

I  i 

i 

T.O, 


62 
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Two  parallel  plates   of  length  I  are  separated  ■fay- 
distance  d.     A  uniform  electric   field  E=Eq  J  exists 
between  th.e  plates.     If  a  charge  q  is  moved  from 
point  A  to  B  to  C  to  D  to  A,  the  total  work  done  is 


A.  2   (q.  Ed  +   q.  E£) 

B.  Zero 
C  2  (jEd 
D.  U  (1  Ed 


d 

1 


•  B 


T.O.  63 


CR 


A  particle  of  charge  q  is  moved  from  x  =  to  x  =  in  a  vari- 
able electric  field  t  =  ^  •    The  work  done  W  is 


A  general  expression  for  the  eleecr-fr.  pi  ^t. 

given  by  an  integral  ^leccric  flux  through  a  surface  is 

A.    =  r 

•'si 

=  r  f  X  ds 

-'surface 


E-dS 

'surface 


C.  4>g  =  0 

D.  0£  =  ES 


T.O.  65 


CR 
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A  surface  of  area  S  is  c oi nc i dent  with  y-z  plane.  if 
a  uniform  electric  field  e  =  E^k  exists   throughout  the 
space  in  consideration,   the  electric   flux  through  the 
surface  is 


A. 

B. 
C. 
D. 


SEgk 


0 

SE. 


{ 


T.O.  66 


CU 


A  cube^of  side  a  is  placed  in  a  uniform  electric  field 
t  =  Ejj  +  Egk  as  shown  in  the  diagram.    The  total  electric  flux 
through  the  cubical  surface  is 


a^E^  .+  a^E^ 


B.  0 
C. 

D.      a2(Ei2  +  E  2)1/2 


2  a2Ej  +  2  a2E2 


/ 

/ 

/ 

The  relationship  between  electric  flux  ^  through  a  closed  surf 
and  the  net  charge  q  enclosed  within  the  surface  is  given  by 


RR 

ace 


A. 

B. 

Line 

C. 

D. 

=  3-. 

^0 

I 

L 


T.O.  68  CR 

Two  concentric  spherical  conductors  of  radii  a  and  b  (b  >  a) 
carry  charges       and       respectively.    The  magnitude  of  the  elec- 
tric field  at  a  point  a  <  r  <  b  is 

(q^  - 

4Treor2 

B 

^'  ATre^rZ 


C. 


qi  +  % 

°-      4Treo(b2  -  a2) 


T.O.  69 
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and       is  °®  ^he  relationship  between 


A. 

qi 

"  q2 

B. 

'ii 

"  ^2 

C. 

qi 

=  -q2 

D. 

qi 

"  q2 

t 
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T.O.  71 


CR 


Two  parallel  plates  A  and  B  of  length  £  are  separated  by  a  dis- 
tance d  and  are  maintained  at  electric  potentials       and  Vg 
respectively.    If  a  charge  q  is  moved  from  a  point  P  to  a  point 


Q. 

the  work 

done  is 

A. 

qMVg  - 

■V 

B. 

qdUVg 

-  V 

C. 

qd(VB  - 

■  V 

D. 

qcvg  - 

V 

°  t. 


A 


T.O.  72  RR 

The  electric  potential  due  to  a  point  charge  q  at  a  distance  r 
from  it  is 


A. 


D. 


fire 
1 


1  r 
^'      4ireQ  q 


4Treo  r 


T.O.  73  •  '  CR 

Two  charges  q  and  -q  are  placed  2a  apart.  The  electric  potential 
at  the  midpoint  of  the  line  joining  the  two  charges  is 

A 

ATre^a 


B. 


0 


T.O.  74 


A  spherical  conductor  of  radius  R  carries  a  charge  q.  The  elec- 
tric potential  for  points  r  <  R  is 

A.  proportional  to  ^ 

B.  proportional  to  -S— 

r2 

C.  proportional  to  ^ 

•  R 

D.  proportional  to  — 3  

(R  -  r) 


T.O.  75 
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The  electric  potential  at  a  point  due  to  certain  distribution  is 
V  =  4^^^  ,     The  magnitude  of  the  x-component  of  the  electric  field 


Ex  is 


B. 
C. 


87re 

o 


T.O.  76  CR 

Two  identical  charges  q  are  placed  a  distance  a  apart.  The  electric 
potential  energy  of  the  system  is 

A.  zero 


T.O.  77 


Two  charged  conductors  are  separated  by  distance  d.  Tas 
charges  on  the  conductors  are    q  and  -q.    The  potent .'dl 
difference  between  the  conductors  is  V.    The  capacitance 
C  of  the  system  is  proportional  to 

A.  V/q 

B.  q/V 

C.  qV 

D.  1/qV 


T.O.  78 


RR 


Two  identical  parallel  plate  conductors  are  separated  by  a  distance 
d.     If  the  charges  on  the  plates  are  q  and  -q  and  the  capacitance 
of  the  system  is  C,  the  area  of  each  plate  is 


B.  Cd 


C.  foCd 


D. 


Cd 


T.O.    80  RR 

Two  capacitors  of  capacitance       and  C^,  are  connected  in  series. 

The  equivalent  capacitance  C  which  could  replace  the  combination 
of       and  C2  is 

A.  ^1^2 


Cj_  +  C2 


B.    Cj^  +  C2 


c.        +  C2 


D.         +  C2 


T.O,  81 
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The  work  required  W  to  charge  a  capacitor  of  capacitance  C 
to  a  potential  difference  V  is: 

A.  k  VC^ 

B.  ^  CV^ 

C.  VC 

D.  CV^ 


T.O.  82 

CR 

Two  capacitors  having  capacitances  Ci  and       are  connected  in  nara] 
lei  across  a  source  of  emf         After  the  capacitors  are  chaSef  th^ 
charges  on  capacitors        and  C2  are  cnargea,  the 

A.  both  e(Ci  +  C2) 

B.  eCj  and  eC^  respectively 

C.  and  eCj^  respectively 

e_  G_ 

D.  and  respectively 


T.O.  83 

A  ^ 

diS:ctric^rs,t^°J  '1^'^-  '.'^  in  a  li.uid  of 

the  capacitor  with  th"  dleLctrlc'crL       '""^  capacitance  of 


a! 

Cd 

K 

B. 

Cd 

-cfa 

K 

C. 

Cd 

=  K  C 

d; 

Cd 
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B. 


c. 


D. 


by  setting  up  an  electric  field  within  the 
conductor  to  which  the  electrons  respond 

since  the  conductor  £orn,s  a  path  which  allows 
the  current  to  "escape"  from  the  source  of 
potential  difference 

by  contributing  the  electrons  which  flow  as 
the  current  throug-  the  conductor 


i 

T.O.  85  CR 

The  resistivity,  p,  of  a  conducting  material' is  defined  as,  ' 
the  ratio  of  the  electirc  intensity,  E,  to  the  current 
density,  j.    Which  one  of  the  following  is  also  a*!  expres- 
sion for  p?     (v  =  potential,  £  =  length,  A  =  crols- 
sectional  area,  i  =  current,  R  =  resistance) 


A.    p  = 


A 


B.    p  =  R  4 


C.  p  = 

D.  p  = 


VA 

u 
li 


T.O.  86 

Ohm's  law  may  be  applied 

universally  to  every  circuit 


A. 
B. 


only  to  circuits  where  the  resistance  is  inde- 
pendent of  the  current  and  the  voltage  appUed 

only  to  circuits  where  the  resistance  is  depen- 
dent on  the  current  and  voltage  applied 

pr.^i,'".''^''''"^''  "^"^         '^""^"t  and  voltage 
are  kept  constant  ^ 


T.O.  87 

Which  of  the  following  can  be  a  seat  of  emf  in  a  circuit? 

A,  resistor 

B,  storage  battery 

C,  switch 

D,  coil  or  solenoid 


T.O.  89 


Which  of  the  following  expresses  the  rate  of  heat  loss  from 
a  circuit  of  known  current  i  and  voltage  V? 


A.    f  - 


dU  .2„ 


C.  ^=^V2 
at 


T.O.  90 


RR 


In  a  single  loop  resistive  circuit  where  e  is  the  source 
emf,  R  is  the  circuit  resistance  and  r  is  the  internal 
source  resistance,  which  equation  expresses  the  current 
in  the  loop? 


B. 


C. 


r  +  R 
g 

rR 

r  +  R 


D.  ^ 


T.O.  91 

In  a  series  circuit  with  one  seat  of  emf 


A.  the  current  is  the  same  throughout  the  circuit, 

B.  the  current  differs  through  each  resistor 
according  to  Ohm's  law, 

C.  the  voltage  drop  across  each  resistor  is  the 
same  throughout  the  circuit. 

D.  both  the  current  and  the  voltage  drops  at 
each  resistor  differ  according  to  Ohm's  law. 


T.O.  92 

Kirchoff's  first  rule  of  electric  networks  states  that 
the  sum  of  all  currents  at  a  branch  point  must  be  zero. 
This  rule  is  implied  by  the  conservation  of: 

A.  momentum 

B.  voltage 

C.  charge 

D.  energy 


T.O.  93 


Which  of  the  following  equations  correctly  describes  the 
current (s)  at  point  A  in  the  circuit? 


A. 

h  + 

B. 

h- h - h  =  0 

C. 

-h  - 

I2  +  I3  +        =  0 

D. 

I2  -  I3  +  Ii^  =  0 

>52   II3  II4 


T.O.  94 

An  ammeter  is  used  to  measure 

A.  current 

B.  voltage 

C.  capacitance 
resistance 


T.O.  95  CR 

te^^:^  i\:d'lz~ ^  ^^^^  m 

With  the  Circuit      This  causeT:'"''°"  P^^^^^^ 

^'  '^^"^"t,  proportinate  to  the 

meter  s  resistance  to  flow  to  accomodate  the 
voltmeter  m  the  circuit 

'*    r^ete'rTre'sil^'^""'"'^'  P-Portionate  to  the 

in  the'mete,  '°  '°  ^^--^  "l-ses" 

C.  a  negligible  current  to  flow  through  the  meter 
to  mxnxmxze  its  effect  in  the  circuit 

D.  virtually  all  of  the  current  to  flow  hrounh 

the  meter  in  order  to  measure  all  of    he  vStage 


T.O.  96 

A  device  used  to  accurately  determine  the  value  of  an  " 
unknown  resistance  by  comparing  it  with  a  known  resistance 
xs  Known  as  the : 

A.  Wheatstone  bridge 

B.  Joule's  apparatus 

C.  ohmmeter 


D.  potentiometer 


i  A 


B. 


ERIC 


T.O.  97 

The  lines  of  magnetic  induction  are  drawn  so  that 

a  normal  to  a  line  of  induction  at  any  point  gives 
the  direction  of  t  field  at  that  point 

a  tangent  to  a  line  of  induction  at  any  point  gives 
the  direction  of  5  field  at  that  point 

^'      to^f  f/""^  ^"Sle  of  45°  to  the  .angent 

ii:  m  fieL":rttttin^    ^^-^  - 

°*  '  l°fi1iTomT°™"'°"  '^'^^''"^  "'^^  °^ 


T.O.  98 


A  proton  (charge  e  p  h  .  ^ 

is  found  to  experience  Tf^^c^l  ^  ^1°-^^  ^  =  V,i 

presence  of  magr.^tic  field  of  magnitude      ^  ""^^  ^°^he 


A-      B  =  e  F^Vo  m^ 

B.      B  =  °— 

Vo 


B  =  JL 


Fo  e  .  ' 


T.O.  99 


CR 


A  hemispherical  bowl  f 

field  of  magnitude  B      vlTnZ  ^^^""^^       ^  magnetic 

A.  ttR^b 

C.  27rR2B 

zero  I 

I 
I 
f 


T.O.  100 


A  charge  q  enters  a  magnetic  field  of  magnitude  B  with  speed  v 
V  and  B  are  parallel  to  each  other.  The  magnetic  force  on  the 
charge  is 

A.  zero 


B.  qvB 

C.  qf 

B 

D.  q  7 


T.O.  101 

RR 

The  horizontal  component  of  the  Earth n,=.„  . 
generally  directed  magnetic  field  is 

northward  in  the  northern  hemisphere  and 
southward  in  the  southern  hemisphere 

norT""^.  hemisphere  and 

northward  m  the  southern  hemisphere 

C.  northward  in  both  hemispheres 

D.  southward  in  both  hemispheres 


A. 


B. 


T.O.  102   

CU 

The  direction  of  the  ^.it^liTflrlTZ  :r"\„"^"  '  " 

A.  negative  y-direction 

B.  positive  y-direction 

C.  negative  z-direction 


D.      positive  x-direction 


T.O.  103 

CR 

A  rectangular  loop  of  wire  of  c-r^oe  „      j  i. 

lies  in  the  x-y  plane  .    If  I    'i  fnL  ^  "trying  a  current  i 


A.  tab 


B.  iB^Ca  +  b) 

C.  0 


D.      2iBg(a  +  b) 


T.O.  104  .  ' 

A  RR 


A. 

voltage 

B. 

charge 

C. 

capacitance 

D. 

current 

T.O.  105  ^ 

The  magiiitude  of  the  magnetic  moment  y  of  a  small  coil  of  area  A 
carrying  a  current  i  is 


A. 

B. 

Ai2 

C. 

Ai 

D. 

(Ai)2 

T.O.  106 

CI 

A  charged  particle  of  mass  m,  charge  q  entering  a  magnetic  field 
perpendicularly  with  uniform  velocity  v  will  follow  a  circular  n- 
whii,,  in  the  influence  of  the  field  whose  radius  is  proportional' 


A.  qB  and  inversely  proportional  to  mv 

B.  V 

C.  mv  and  Inversely  proportional  to  qB 

D.  ml/2 


T.O.   107  -  . 

RE 


A.  parallel  to  the  wirp  ar^^  +u 

the  current  ^^^^  ^"<i         the  direction  of 

B.  parallel  to  the  vire  and  directed  opposite 
to  thf'  current  opposite 

C.  normal  to  the  conductor  and  directed  outwards 

D.  Circular  in  a  plane  perpendicular  to  the  wire 


An  infinitely  long  straight  conductor  carries  a  current 
t..  The  magnitude  of  the  magnetic  field  at  a  point  dis- 
tant d  from  the  conductor  is 


B. 


C. 


^o^ 


T.O.  109 

PS 

An  infinitely  long  cylindrical  wire  of  radius  R  carries 
a  current  I  .uniformly  distributed  over  its  cross  section. 
The  magnitude  of  the  magnetic  field  B  at  a  point  inside 
the  wire  distant  r  <  R  from  the  center  of  the  wire  is 

A.     proportional  to  1 


r 

B.  proportional  to 

r2 

C.  proportional  to  r 
b,     proportional  to  r*- 


T.O.    110  rr^ 

Two  current  carrying  conductors  are  placed  at  distance  d 
parallel  to  one  another.     The  currents  in  the  conductors  are 
of  magnitude       and  i2  and  are  in  same  directions.  The 
force  on  one  conductor  due  to  the  other  is 

A.  attractive,  of  equal  magnitude 

3.  repulsive,  of  equal  magnitude 

C.  attractive,  of  unequal  magnitude 

D.  repulsive,  of  unequal  magnitude 


In  mks  system  of  units,  the  unit  of  electric  current  the 
ampere  is  defined 

A.  using  the  concept  of  elec.^.ric- charge  on  an  electron 

B.  using  the  concept  of  electric  charge  on  a  proton 

C.  using  the  concept  of  forces  of  attraction  between 
long  paralleT  current-carrying  wires 

D.  using  the  concept  of  amount  of  electric  charge 
crossing  a  given  area  per  unit  of  time 


T.O.  112 


For  an  ideal  solenoid  of  length  £  and  radius  R  which  has  n 
turns  per  unit  length  and  current  t,  the  field  outside  of 
the  solenoid  is 

A.  proportional  to  n  only 

B.  zero 

C.  proportional  to  i  only 

D.  proportional  to  both  i  and  n 


T.O.  113 

RR 

According  to  thy iot^Savart  law,  the^contribution  to  the 
at  a  aistance  r  is 


A. 
B. 


4lT 


4lT 

C.  ]iA 


^'    ^o-^  r3 


r2 

dt  X 

-V 

r 

r3 

dt  X 

r 

r2 

dt  X 

r 

T.O.  114  PS 

A  rectangular  coil  of  area  A  is  initially  located  in  the 
vertical  plane,  i.e.,  y-z  plane  and  a  uniform  magnetic 
field  B  .=  BqIc  exists  throughout  the  region.     If  the  loop 
is  brought  from  its  initial  position  to  the  horizontal 
position,  i.e.,  x-z  plane  in  a  time  interval  At,  the 
magnitude  of  the  average  emf  "e  induced  in  the  coil  is 

A.  AB^At 


B.    A  -£ 


h 

At 


C.  0 
D. 


Bp 
A  At 


T.O.  115 


CR 


If  the  noith  pole  of  the  maenpr  i-r,  .-i,  j- 

A.  decreasing  In  the  clockwise  direction 

B.  unchanged 

C.  in  the  counter  clockwise  direction 

D.  increasing  in  the  clockwise  direction 

Clockwise  j^/ 


T.O,  116 


RR 


A  closed  conducting  loop  as  shown  in  the  diagram  is  being 
moved  to  the  right  at  a  constant  speed  v.    The  induced  emf 
in  the  circuit  is 


A. 
B. 
C. 
D. 


Bv/i 
Bv 


T.O.  117  RR 

The  defining  equation  for  an  inductance  L  of  a  coil  in  terms  of 
induced  emf  e  and  a  time  varying  current  i  is 

A.    L  =    -e  ^ 


B.    L.  =  -e/di/dt 
dt' 


C.    L  =  - 


D. 


L  =  e  di 
dt 


T.O.  118  m 

The  inductance  L  of  a  long  solenoid  having  n  turns  per 
unit  length  of  length  £  and  cross-sectional  area  A  is 

A. 

B.  M^n^lk 
D.  y^i^n^A 


T.O.    119  RR 

When  a  emf  is  applied  to  a  coil  with  a  self  inductance  L  and  a 
resistance  R  causing  the  current  to  increase  the  power  delivered 
by  the  emf  is  partly  dissipated  by  the  resistance  in  amount 

A.  iR^ 

B.  Li  ^ 

dt 

C.  i^R 

D.  iR 


T.O.  120 

An  emf  e  is  applied  to  a  coil  of  inductance  L  and  resistance  R. 
The  energy  stored  in  the  magnetic  field  after  the  current 
reaches  its  maximum  value  is 

A.    iLt2  ■ 


B.  i  L  ii 

2  dt 

C.  4  Li 


D.  lH 


I.O.  121 


A  resistor  of  resistance  B  .  j 

are  oo„„       ,       ^^^^^        a„d  a  espseltor  of  oap.oltance  c 

Is  .tliV^         '''""^  "  ^^<^  Z.°i  aT  er'thf ' 

arcer  the  connection 


A.  -  I  e-t/RC 

B.  -Ce  e-t/RC 


C.    I  e-t/RC 


T.O.  122 

'nd"?'i:'caTaVuate"""ArtL"i:o"r'''  1"""  »  ^  '""^a^ 
current  which  flo„s  thro^ghThe  circuit  '° 


A.      approaches  £ 
R 

B-      is  .37  £ 
R 

is  .63  _£ 
R 

decreases  to  0. 


T.O.  123  CU 

The  seat  of  enf  e  is  removed  from  an  RC  circuit  with  fully 
charged  capacitor  C.    The  amount  of  charge  remaining  on  the 
plates  of  the  capacitor  after  a  duration  RC  will  be 

A.  zero. 

B.  .63  of  equilibrium  charge. 

C.  .50  of  equilibrium  charge 

D.  .37  of  equilibrium  charge 


T.O.  124 


In  a  circuit  consisting  of  an  inductance,  L,  a  resistance  R 
and  a  seat  of  emf, (  .  the  inductive  time  constant  is  given  by: 


A.  RL 

B.  £ 
R 

C.  L/R 

D.  £ 
R 


T.O.  125 


RR 


ERIC 


A  resistor  of  resistance  R  and  a  Inductor  of  inductance 
L  are  connected  in  series  with  a  source  of  emf  e  .  After 
the  equilibrium  is  reached  the  source  of  emf  is  removed. 
The  current  in  the  circuit  at  the  time  R/L  after  the  source 
of  emf  is  removed  is 


A. 
B. 


0 


.50  I 


•"I 


T.O.  126 

In  a  RL  circuit,  when  the  current  is  allowed  to  decay,  the 
rate  at  which  the  current  is  changing  is 

A.  e/R  e-Rt/L 

B.  e/L  e-Rt/L 

C.  e/R 

D.  -e/L  e-Rt/L 


T.O.  49 

Two  charges  +q  and  -q  are  placed  a  distance  r  apart. 
The  force  acting  or  the  charge  +q  is 

A.  Attractivi' 

B.  repulsive 

C.  greater  than  the  force  acting  on  the  charge  -q 

D.  less  r;han  the  force  acting  on  the  charge  -q 


T.O.  50 

The  charge  developed  on  an  insulated  glass  rod  rubbed  .-ith 
a  silk  cloth  is  designated 

A.  positive 

B.  negative 

C.  neutral 

D.  none  of  the  above 


ERIC 


cu  : 

.1 

The  principle  of  conservation  of  charge  can  be  stated  as  ' 

I 

A.  charges  always  appear  in  pairs  i 

B.  like  char^-'S  repel;  unlike  attract 

C.  the  qir.'^ri.'ity  of  work  done  on  a  charge  by  an 
extior'^  ;ly  generated  field  is  constant 

D.  the  quantity  of  charge  in  a.  closed  system  does 
not  change 


T.O.  52 


A  negative  charge  -q   is  -nlae^^fl   ■;  r,   o       -,      ^  . 

^         -  ^         ^.       PJ-acea  m  an  electric  field 

=  Ei.  The  fore-     F  acting  on  tke  ckarge  is 

A.  +qE  3 

B.  qE  i 

C.  -qE  i 

D.  -qE  J 


T.O.  53 


PS 


lOTT  I 


B.  0 

C 


Tre„a' 


T.O.  5h 


RR 


cha^rg^f  g!f:j  lir:  '^i^i^rii!!  ^  — 

before  being  touched  by  the  g^as'  ^od 

immediately  afterwards?  ^  ''^^^  happens 

A.  The  pith  balls  remain  in  contact 

B.  The  pith  balls  move  away  from  each  other 

C.  The  pith  balls  attract   each  other- 

D.  The  pith  balls  are  not   effected  by  the 
presence  of  the  glass  rod 


ERIC 


T,0.  55 


Refer  to  the  electric  field  lines  drawn  below.  \<hat 
observation  can  be  made  about  the  nature  of  charges  on 
the  plates  A  and  B?  y^^  f>a^^^yA^*«  cviv^..:v;.::r!3Av^*A-..-i 


f 


A.  A  is  positively  charged,  B  is  negatively  charged 

B.  Both  A  and  B  are  positively  charged 

C.  A  is  negatively  charged,  B  is  positively  charged 

D.  Both  A  and  B  are  negatively  charged 


56 

RR 

Two  charges  q  and  -q  constitute  a  dipole  ->  d  <,  i  . 
onvthe  x-axis  as  shown  belo-^     Th»^^  "  "^^^"^^ 

momeht  is  direction  of  the  dipole 

y 

A.  along  the  positive  x-axis 

B.  along  the  negative  x-axis 
 ^  ^'  3l°"g  the  positive  y-axis 

D.  along  the  negative  y-axis 


— •  >■ 

-q  q 


T.0.60 

RR 

A  nonconducting  infim-t-o  ^uL^*. 

face  charge  density  a    ^h  ^e'e'-'n^t"'  "f*^"  ^^^"^ 
field  t  at  a  point  (x    o    J       ,  ^""^^^ '  electric 

P         (X,  o,  o)  xn  front  of  the  plane  is 


B.  ~-i 
2«o 


2eo 


ERIC 


T.o.  b; 


CR 


A  uniform  electric  field  E  =         J   exists  betveer 
two  charged  parallel  plates  of  length  1  as'shovn  b^^o 
A  particle  of  mass  ir  and  charge  q  enters  the  res-to-" 
of  the  flectric   field  at  th'.  origin  with  a  velo?It; 
V  =  Vq  1.     The  y-componant  of  the  acceleration  of  th^ 
particle  is  ^ 

Y 


A. 

B. 
C. 


2_1 
E 

0 

m 

rnqt  E 


— >  A 


T.o.  62 


CR 


Two  parallel  plates  of  length  i    are  se;garated  by- 
distance  d.     A  uniform  electric   field  E  =  E     1  exists 
between  the  plates.     If  a  charge  q  is  moved°  from 
point  A  to  point  B,   the  work  done  is 


A, 
B, 
C  , 
D. 


qE^d 


Zero 


y 

I 
I 


■  X'^ 


t 

d 


T.O.  63 


RR 


X  ^  Xo  in  a  vari- 


B, 


.  2 

q  I     E  dx 

^■1 


r^2  ^  ^ 


■       E  dx 


'2 
1 

X 


•dx 


T.O.  64 

Electric  flux,  is  a  measure  of 

A.  the  field  strength  of  a  field  at  a  unit  dist- 
ance from  the  surface 

B.  the  number  of  electrons  passing  through  a 
closed  surface  that  surrounds  a  charge 

C.  the  number  of  lines  of  force  rhai:  cut  through 
any  hypothetical  surface 

D.  the  magnitude  of  the  electrical  force  that  is 
exerted  on  a  unit  charge  placed  in  an  electric 
field 


RR 


T.O.  65 

A  surface  of  area  S   is  §.oincident  with  y-z  plane.     If  a 
uniform  electric   field  E  =  EqI  +  EiJ   exists  throughout 
the  space  in  consideration,  the  electric   flux  through 
surface  is 

A.  SEq 

B.  S(Eo  +  E^  ) 

C.  0 

D.  SE^i  +  SEo3 


T.O.  66 

cubical  surface  is  Y 


Ct) 


A. 
B. 
C. 
D. 


2  a^E^ 


A. 
B. 


T.O.  67 

In  Che  equation  for  Gauss's  law.  the  q  .arm  indicates 

surface  """^"^^  ^^"^^^^^ 
the  net  charge  enclose-^  bj  the  Gaussian 
CO  cne        ,:>si^r\  surface 

th^  absolute  value  of  the  net  charge  en- 
closed by  the  Gaussian  surf ar... 


RR 


T.O.  68 


CR 


A  spherical  nonconductor  of  radius  R  carries  a  charge  q  which  is 
uniformly  distributed  throughout  its  volume.    The  magnitude  of 
the  electric  field  at  point  r  >  R  is 


A. 
B. 


(r2  "  l^) 


All  r 
3  R3 


T.O.  69  PS 

A  spherical  conductor  of  radius  2  m  carries  charge  q.  The  mag- 
nitude of  the  electric  field  E  for  points  r  =  3  m  is  found  to  be 

E  =  -^^^  nt/coul.     The  charge  q  is 

A.  9  coul 

B.  3  coul 

C.  9  X  10^  coul 


D. 


4  coul 


T.O.  71 


Two  parallel  plates  A  and  B  of  length  I  are  separated  by  a  dis- 
tance d  and  are  naintained  at  electric  potentials        and  Vg 
respectively.    If  a  charge  q  is  moved  from  a  point  P  to  a  point 


Q, 

the  work 

done  is 

A. 

•  w 

B. 

q(VB  - 

V 

C. 

qdCVg  - 

•  w 

D. 

•  V 

V  ^  B 

I   p. 


T.O.  72 

The  value  of  an  isolated  positive  point  charge  which  produces  a 
potential  V  =  |a  at  a  distance  r  from  it  is 

A.  3q 


D. 


3a 

r 


T.O.  73  CR 

Two  charges  q  and  i-q  are  placed  at  the  two  corners  of  an  equi- 
lateral triangle  of  side  a.    The  electric  potential  at  the  third 
corner  of  the  triangle  is 

A.  0 

2q 


B. 


4Tre^,a 


^-      4Tre  a2 
o 


d: 


ATTEQa 


T.O.  74  CR 

A  spherical  conductor  of  radius  R  carries  charge  q.    The  elec- 
tric potential  for  points  r  >  R  is 


B. 


-  D. 


Air^Qr 


AttEqR 


T.O.  75  CR 

The  electric  potential  at  a  point  due  to  certain  charge  distri- 
bution is  V  ~  .    The  magnitude  of  the  y-component  of  the 
electric  field  is 


B. 
C. 


CR 

L' charges  ,  and  -3  ,  are  placed  a  distance  a  apart.  The  electri 
potential  energy  of  the  system  is 


^-  47r€^a2 
o 

r  --^ 
47r€„a 


D. 


zero 


T.O.  77 


RR 


Two  charged  conductors  are  separated  by  a  distance  d.  The 
charges  on  the  conductors  are  q  and  -q.    If  the  capacitance 
of  the  system  is  C,  the  potential  difference  between  the 
conductors  is 

A  ^ 
^-  C 

B.  ^ 
C 

2 

C 


T.O.  78 

Two  charged  parallel  plate  conductors,  each  of  area  A  are  separated 
by  a  distance  d.     If  the  charges  on  the  plates  are  q  and  -q,  the 
capacitance  C  of  the  system  is 

A 

A.  d 

A 

o 

«oA 

A  - 


T.O.  80 

Two  capacitors  of  capacitance  C    and  C  ,  are  connected  in 
parallel.    The  equivalent  capacitance  6  which  could  replace 
the  combination  of       and  is: 

A. 

B.  C^+C2 

c.  c^+c^ 

D.  C^^C2 


T.O.  81 

RR 

The  work  required  W  to  charge  a  capacitor  of  capacitance  C 
to  produce  a  final  charge  of  magnitude  Q  is  C 

A.    I     £  do  I  cqd4 


B.    r  £  dq  /*! 

Jo  = 


Q 

cq2dq 


T.O.  82 

PS 

rosT:io:rL\T:^f^^^^l^^:rthe^^"'  'I 

potential  dif ferencef  a:;osf  c%\ctor^"?ra™^^^^ 


B. 


Cj  +  C2  a'^d  +  C2  respectively 
Cj  +  C2  a'^^  Cj  +  C2  respectively 

Cj  +  C2 
both  e(Ci  +  C2) 


T.O.  83 

When  the  vacuum  between  the  plates  of  a  capacitor  is  replaced 
by  a  material  of  dielectric  constant  K  ,  and  the  capacitor  is 
again  charged,  the  electric  field  between  the  plates 

A.  increases  by  a  factor  of  K  • 

B.  decreases  by  a  factor  of  K  . 

C.  remains  unchanged  due  to  polarization, 

D.  remains  unchanged  because  electric  fields  are  not 
affected  by  uncharged  materials. 


T.O.  84 

No  current  is  flowing  in  an  isolated  conductor.     This  is  so  be- 


cause: 
A. 

B. 


the  electrons  are  motionless  until  a  potential 
difference  sets  them  in  motion 

the  electrons  are  motionless  unitl  acted  upon 
by  a  magnetic  field 

C-      the  constant  random  motion  of  the  electrons  is 
such  that  the  net  directed  motion  in  any  direc- 
tion IS  zero  without  a  source  of  potential  dif- 
ference 

D.      although  electrons  are  in  constant  motion  pro- 
ducing a  continuous  current,  the  current  has 
no  energy  without  a  source  of  potential  differ- 
ence 


T.O.  85  RR 

Resistivity,  p  ,  of  a  conducting  material  is  expressed  in  units 
of  ohm-Tneter.    If  H  is  the  length  of  a  conductor  whose  cross- 
sectional  area  is  A,  which  one  of  the  following  expressions 
correctly  relates  resistance, R,  to  resistivity? 

A.      R  =  Pt 


B.  R=p^ 

C.  R  =  P/ 

D.  R  =    p  A 


T.O.  86 

In  a  non-linear  circuit,  the  equation  R  =  V/i  is: 

A.  always  true  by  definition 

B.  never  true 

C.  true  for  a  unique  voltage 

D.  true  for  a  unique  current 


T.O.  87 

A  seat  of  emf  is  a  term  used  to  describe: 

A»    a  place  in  a  circuit  where  emf's  congregate. 

B.  an  area  of  low  emf  density  in  a  circuit. 

C.  a  low  electrical  potential  iu  a  circuit. 

D.  any  source  of  emf. 


T.O.  88 

In  a  circuit  where  the  resistance  of  the  elements  is 
independent  of  the  current,  the  heat  developed 

A.  is  directly  proportional  to  current. 

B.  is  proportional  to  current  squared. 

C.  is  invereely  proportional  to  current. 

D.  is  independent  of  the  current.. 


T.O.  89 


Which  of  the  following  expresses  the  rate  of  heat  loss  fr 
circuit  of  known  resistance  R  and  voltage  V? 


A.  VR 


B.  V/R 

C.  V^/R 


D.  V^R 


T.O.  90 


In  a  closed  single  loop  circuit,  where  r  is  the  internal 
resistance  of  the  source,  R  is  the  circuit  resistance, 
i  is  current  and  e  is  the  emf  of  the  source,  which  is  an 
appropriate  loop  equation? 

A.  -e  +  ir  =  0 

B.  e  +  ir  +  iR  =  0 

C.  e  -       -  iR  =  0 

D.  e  +  tr  -  iR  =  0 


T.O.  91 

In  a  parallel  circuit  with  one  of  emf: 


A. 


the  voltage  divides  amongst  the  branch  loop 
while  the  current  is  the  same  in  all  loops. 


B. 


the  current  divides  amongst  the  branch  loops 
while  the  voltage  drop  across  the  loops  is  the 


same. 


both  the  current  and  voltage  divide  in 
proportion  to  the  resistance  of  the  loops. 


D. 


both  the  current  and  voltage  divide  in  inv 
proportion  to  the  resistance  of  the  loops. 


se 


T.O.  92 


by  the  conservation  of: 


A.  momentum 


B.  voltage 


C.  charge 


D. 


energy 


T.O.  93 


The  current  through  resistances  r, ,  r      and  r  ... 


A. 

e 

+  i^r, 

+  i,r^  +  i^r^  =  0 

B. 

e 

+  ijTg  =  0 

C. 

e 

-  i^v^ 

"  ■^i^a  ~  11^3  =  0 

D. 

e 

-  {-2^2  ~  0 

T.O.  94 

The  resistance  of  the  ammeter  should  be 
other  resistance  in  the  circuit. 

A.  large 

B.  small 

C.  about  the  same 

D.  much  larger 


CU 

compared  to 


T.O.  95 

A  voltmeter  is  a  galvanometer  with  a  high  resistance 


ERLC 


A. 


in  series  witfe  the  meter  and  the  combination 
(resistance-meter)  is  connected  in  series  in 
the  circuit. 


B.     in  parallel  with  the  meter  and  the  combination 
(resistance-meter)  is  connected  in  series  in 
the  circuit. 

■  C.     in  series  with  the  meter  and  the  combination 

(resj.stance-meter)  is  connected  in  parallel  to 
the  circuit  branch. 

D.     in  parallel  with  the  meter  and  the  combination 
^  ■  (resistance-meter)  is  connected  in  parallel  to 

9^-  the  circuit  branch. 


T.O.  96 


The  WheaCstone  bridge  accurately  determines  the  value  of 
an  unknown  resistance  by: 

A.  balancing  its  effect  with  that  of  a  known 
resistance.  " 

B.  measuring  the  current  through  the  resistance 
at  a  known  voltage. 

C.  by  elimination  of  the  unknown  and  substitutio 
of  a  known  resistance  in  the  circuit. 

D.  by  bridging  across  the  unknown  resistance  and 
measuring  the  results  of  its  elimination  from 
the  circuit . 


T.O.  97 

RR 

In  the  absence  of  gravitational  and  electric  fields,  if  a  particle 
of  charge  q  and  mass  m  is  projected  with  a  velocity  V  and  obseJ^ed 
no  change  in  the  particle's  velocity,  then  we  can  say 


A. 
B. 


if  there  is  a  magnetic  field  it  must  be  uniform 

if  there  is  a  magnetic  field  it  must  be  parallel  to  v 


C.  if  there  is  a  magnetic  field,  it  must  be  directed 
perpendicular  to  v 

D.  if  there  is  a  magnetic  field,  it  must  be  directed 
45    to  V 


T.O.  98 


A  proton  (charge  e  and  mass  mp)  moving  with  ^  velocity  V  =  V^i 
in  the  presence  of  a  uniform  magnetic  field  B  =  BqJ  experienced 
force  F,  due  to  the  magnetic  field  only.    The  magnitude  of  the 
force  is 


A. 

e  Bo  V„ 

n. 

e  Bo  Vo 

c. 

^BoVo 

D. 

/BoVo 

T.O.  99 


CR 


A  cube  of  side  a  is  placed  in  a  uniform  magnetic  field  of  magnitude 
B,    The  magnetic  flux  through  the  surface  of  the  cube  is 


A.  zero 

5.  8  aB 

C.  4  aB 

D.  Ba^ 


T.O.  100  ^ 

A  charge  -q  enters  a  magnetic  field  of  magnitude  B  with  speed  v 

at  an  angle  9 .    The  magnitude  of  the  magnetic  force  on  the  charge  is 


A.  zero 


B.  qvBsin6 

C.  -qvBsine 

D.  -qvBcosQ 


T.O.    101  RR 

The  vertical  component  of  the  Earth's  magnetic  field  is 
generally  directed 

A.  downward  in  the  northern  hemisphere  and 
upward  in  the  southern  hemisphere 

B.  upward  in  the  northern  hemisphere  and 
downward  in  the  southern  hemisphere 

C.  downward  in  both  hemispheres 

D.  upward  in  both  hemispheres 


T.O-  102 


CU 


A  conducting  wire  of  length  £  which  carries  a  current  i  in  the  po 

tive  x-direction  is  brought  into  a  uniform  magnetic  field  B  «»  Bi. 
The  magnitude  of  the  magnetic  force  on  the  wire  is 

A.  ZB 

B.  iB 

C.  zero 

D.  i^B 


T.O.  103  CR 

A  rectangular  loop  of  wire  of  sides  a  and  b  carrying  a  current 
lies  in  the  x-y  plane.     If  a  uniform  magnetic  field  B  =  B^j  +  B2k 
exists  throughout  the  region,  the  magnitude  of  the  torque  acting  on 
the  loop  is 

A.  tab  B2  '  ; 

B.  iab  B^ 

C.  iab  (B^  +  B^) 

D.  ^(a  +  b)  (B^  +  B^) 


T.O.  104 

A  galvanometer  is  a 

A.  voltage  measuring  device 

B.  current  measuring  device 

C.  charge  measuring  device 

D.  heat  measuring  device 


T.O.  105 


ERIC 


The  magnitude  of  the  m^crr.^^' 

of  radius  r  carrying  ^C^iTr'  "  °'  '  -11 


A.  ATrr^i 


D. 


7rr2 


47rr2 


T.O,  106 


thP.  positive  x-directl™  In 
directed  perpendL^U  ™'l„'  '^'p^L: 


A. 


B.  both  rotate  clockwise  In  the  plane  of  the  paper  \ 

C.  both  rotate  counterclockwise  in  the  plane  of  the  paper  ' 

TntfelTZ  "TT"  '^he  proton  counterclockwise  ' 

m  the  plane  of  the  paper 


T.O.   107  i 

RR  ^ 

An  infinitely  lone  s t -r m"   v -t-  ^^^a 

i-     The  direction  nfJ^o^       conductor  carries  a  current 

iae  airection  of  the  magnetic  field  at  a  Boint  rli<5 
tant  a  from  the  conductor   is  ^ 

A.  parallel  to  the  wire  anrJ   in  -ht,^ 
current  direction  of  the 

B.  parallel  to  the  witp  onri  ^■;>.o«+  j 
current  directed  opposite  to  the 

C.  normal  to  the  conductor  and  directed  inwards 

D.  tangent  to  a  circle  of  radius  a  in  a  plane  per- 
pendicular to  the  wire 


r 


ERIC 


An  infinitely  long  straight   conductor  carries   a  current' 
i.     The  magnitude  of  the  magnetic   field  at  a  point  dis-. 
tant  d  from  the  conductor  is 

A.  independent  of  d 

B .  proportional  to  d 

C.  proportional  to  ^ 

d 

D .  proportional  to  ~ 


T.O.  109 


PS 


An  infinitely  long  cylindrical  wire  of  radius  R  carries  a  current 
I  uniformly  distributed  over  its  cross  section.    The  magnitude  of 
the  magnetic  field  B  at  a  point  inside  the  wire  distant  r  <  R 
from  the  center  of  the  wire  is  ! 

Vol  i 


3. 


D. 


27rr 

2TTr  r2 


VqI  r 
2tt  R2 

2vr  ^ 


T.O.  110  ^ 

Two  current-carrying  conductors  are  placed  at  distance  d 
parallel  to  one  another.    The  conductors  carry  the 
currents        and  same  directions.    The  force  on 

conductor  1  due  to  conductor  2  is 

A.  proportional  to  ^2  o^ily 

B.  proportional  to  ii  only 

C.  proportional  to  both  and 

D.  independent  of  i-^  and 


T.O.  Ill 

CU 

A.  using  the  concept  of  electric  charge  on  an  electro 

B.  using  the  concept  of  electric  charge  on  a  proton 

C.  using  the  concept  of  forces  of  attraction  between 
long  parallel  current-carrying  wires 

D.  usingthe  concept  of  amount  of  electric  charge 
crossing  a  given  area  per  unit  of  time 


For  an  ideal  solenoid  of  length  I  and  radius  R  which  has  n 
turns  per  unit  length  and  current  i,  the  field  outside  of 
the  solenoid  is 

A.  proportional  to  n  only 

B.  zero 

C.  proportional  to  i  only 

D.  proportional  to  both  i  and  n 


T.O.  113  RR 

According  to  the^Biot-Savart  law,  the^contribution  to  the 
magnetic  field  dB  due  to  an  element  dH  carrying  current  i 
at  a  distance  r  is 


A. 


C. 


Mo^  dt  X  r 
Air  r2 

t^o^  dt  X  r 
4ir  r3 

dl  X  r 


r2 


S. 


T.O.  114  ,  RR 

The  statenent  of  the  Faraday's  law  of  induction  in  tenns  of  riag- 
netic  flux,  (Jig,  number  of  turns  of  the  coil  N  and  the  emf  z  devel 
oped  in  the  coil  is 

A-      ^  =  N  dt  *2 

B.  E  =  N  ^  4.B 

d$B 

C.  e  =  -N  — 

1^ 

D.  e  =  -  N  dt 


T.O.  115  m 

An  induced  emf  is  always  such  as  to 

A.  aid  the  current  producing  it 

B.  oppose  the  change  of  the  current  producing  it 

C.  aid  the  change  of  the  current  producing  it 

D.  first  aid  and  then  oppose  the  change  of  current 
producing-  it 


T.O.  116 


CR 


A  closed  conducting  loop  as  shown  in  the  diagram  is  being 
moved  to  the  right  at  a  constant  speed  v.     If  the  loop  has 
a  total  resistance  R,  then  the  current  i  in  the  loop  is 

A.  Biv/R,  clockwise  |^ 

B.  ^Iv/R,  counter  clockwise  ^* 

C.  Bj^  V,  'clockwise  i 


B 


1^ 


D.    b//vR,  clunter  clockwise 


T.O.  117 


RR 


The  relationship  between  the  inductance  L  of  a  coil  which  carri 
a  current  i  and  flux  linkage  N())g  caused  by  i  is 

A.  L  =  N<J)b/€ 

B.  L  =  t/N(j>B 

C.  Li  =  N<))B 

D.  L  =  M^i 


T.O.  118  •  CR 

A  long  cylindrical  solenoid  of  radius  R  and  length  i  has 
N  turns.    The  inductance  L  of  the  solenoid  is 

I 


B. 
C. 
D. 


■n2r2 


£2 
PoirNR^ 


£2 


T.O.    119  CU 

When  a  emf  is  applied  to  a  coil  with  a  self  inductance  L  and  a 
resistance  R  causing  the  current  to  increase.    The  power  delivered 
by  the  emf  is  partly  dissipated  by  the  resistance  in  amount  i^R 
and  partly  stored  in  the  field  as 

A.  Mechanical  energy 

B.  Joule  heat 

C.  Electric  energy 

D.  Magnetic  energy 


A  conducting  wire  of  length  £  uhnVt, 

tive  X  direction  is  brought  into  a  00^"'"'  '  ^  ^"-."^he  posi 

The  direction  of  the  .agn^tic^fo^rc^^o^'th™  ^irTL'^f '  '  ' 
A.      posits-      -d'v.  .tion 

^-      "  -  tion 

C.  po^  .  .  .^-direction 

D.  positive  y-direction 


T.O.  121 

RR 

on  the  cap,c.tor  .t  th.  tl».  t  after  the  connection  Is  Le 

A.  Ce  e-t/M 

B.  I  e-t/RC 

C.  Ce^l  -  e-t/Rcj 


D.  Ce 


:^e-t/RC  _  ij 


T.O.  122 

RR 

The  instant  after  a  seat  of  f 

R  is  resistance  and  C  is  caoacit.n  ""s  ^"  (where 

flowing  in  the  circuit  wiU  h^       ^^.'^""^*^'  '^""ent 
--j-Lt-uic  wiii  be  approximately 


A. 

e 

R 

B. 

.63 

e 

R 

C. 

.37 

e 

R 

D. 

0 

( 

..I. 

I 
\ 

\ 


T.O.  123 

CR 

The  equation  which  represents  the  current  i  during 

IrtlT        ^  -^^P^-^if  ^  C.  charged  to  a  potential 
through  a  resistance  R  is: 

A.  t  -  -  - 

B.  t  =  -  I       _  Q-t/RC^ 

C.  t  =  -  5  /,-t/Rc) 

R  \  *  / 


T.O.  124  •  "  CR 

Which  of  the  following  equations  expresses  the  current  in 
an  RL  circuit  (a  resistance  R,  inductance  L)  with  a 
source  e? 


T.O.  125  RR 

A  resistor  of  resistance  R  and  a  inductor  of  inductance 
L  are  connected  in  series  with  a  source  of  emf  e  .  After 
the  equilibrium  is  reached,  the  source  of  emf  is  removed. 
The  current  in'  the  circuit  at  the  instant  the  source  of 
emf  is  removed  is 

A.  0  * 

B.  .37  I 

C.  .63| 


T.O,  126  ^ 

CR 

In  an  RL  circuit,  when  the  current  is  decaying  the  potential 
difference    across  the  inductor  is 

A,  e  . 

B,  -ee~^^/^  » 

C.  e  1  -  e  -^"^/L 

D.  e/R  e-Rt/L 


to 

EH 
10 


Eh 

EH 

to 
O 


Eh 


H 

ro  o 

o  EH 

TO  in  f^; 
a  H  o 

H 

-JH  H  H 
^Eh  Eh 

CO 
.  .  H 
H  U 
X  < 
_  O  ih 

m  p4  CO 

Eh  PM 
H  A* 

£h 


-EH 


zEh 
■CO 


EKLC 


CP  >i 
•H  Q 

Hi  O 


•H 

O  03  (1) 
•H  ?3 

nd  to 


4J 

H 

r^:  >  o 


nJ  g  EH 

5^  H  d 
4J 


H  m 
O.H   0  UH  O 
pU|q       O  Eh 


>i 

>i 

H  j::  0) 
d  4J 


j::  UH 
CD-H  ^ 

s:  p  p^  to 


(1) 
o 

Q)  -P  0) 

a  O  UH 
cti  0  P  C 
(1)  0)  -P  o 

s  pt;  to  u 


u 

>i  o 

-P  >lMH 
H  XI 

P      >i  to 

H  j::  H  -H 
'H  P  to 

d  d  XJ 


UH 

g  D  p^;  p4 

M 

>t;  O 
-P  >iUH 
H  JQ 

a 

•H 

«UH 
a  UH 


C3^-P 

d  d  (d 

h  g 


o 

•H 

M  O 

O  Q) 

m  O  M 

a)  M  o 

S  P^  O 

e 


CN  CN  CN 


^  m  CN  CN  CN 
CN  rH       H       H  H 


o^•l^^^^^^^H^noocNo^^♦co^^o^Hv^5t^t^cx)^x)^^^no^^^  r^O'X) 
(^'^(^cNCN'^'^rnrnrocN'^d'HCNCNrornocNCNrnHin'^CN'^ 


m^wr^aariairTn  cncnh^ooioHiH  '-H  «d  cn  in  <j\  CN^un  in     l.-^  in  in  cn  «a «-!  ^ 
cox«a^-!«rm  oHoo^r^ooi-Hin  o         ^  oo  ^  [r^     vd  o  oo.  vd  in  len  o  H 


cn  cn  T^  :aiTT-{  in  C7^  m  H  cn  o^t^  r  :r>  cn  H  ' j.^  <r>  r )  cn  cc  ctn  w  in 
cr>  o^  oo.T^•-t^>vo^  C30     oo  oo  oo  oo  ©^  .   — .  ^  r«.         a-,     c>  'X)         ^     m  '.r^ 


in 

00  00  r^--^  inH^oovDix>0'x>o^CNr^oocN'X)^ootMOoom  oi^^©  oo 
CNCNCsiCNCNrncNrnrnrornrn'"  *N  mm  ^-^mcNmcNmmtNmmcNm 


in  ej 

00)llffl«D  O  00  ^  IX)  H  Or^OOO00  00  O00CN00OCNlX>O'X)CNCNO^ 

H  cNitiHTHiH  oacNmmmcNmHcNHCNmmmH^CNCNrHHmmcNCN 


m 

o^ooo:CNH^x)CNv^>m^o^^^^^moo^^c^oolno^^m^^oo^l— li— l^in 
mm  inr^  lnlnln'x>mm^mo^o^^cNCNOCNoolno^^^^ool-lVDo^l-l 


iHCNm^in<x>r^cbc5>oHcNf-icN  m^-^  inix>r^HCNm^inv£>r^ooa>o 

f-H  r-l  i-l  H 


roroHHoorocviorocNHrHrnHrHororHCN^nracNiorHHrHr^oHCvjc^ 


CM      (CMltS  CM  CM  CM  CM 


voTOCTscc^  o^in^'^no^inHr^inoo^ino^r^coo^r^ocMCMCTiincovovDmr^cMrn 
in  m)^w:-%j.">  m^n^'CMmin^^inmincMCMmcMCN^ininoiH^rcN^in^'inin^vov^ 


oooovDo^inaf32'.wDfM^rHrococomrnvDCO  cm  m:io  o^m^oroo^Hr^ror^oovD 


r-fitrtrrrrcTxs&nrr}  "^fOinrHrHcM^^r^cM  mm^^rorH<N^CMCM  CO  i  1  ii  I  cM'srojnmmmcMrTjnn^ 


o  Ti>TO>rH5icp  <o  f-^o^s^VDa^^o^  ro  -^^^-m  in  a\  mt;OT33ro  ro  VD«?**aj^Tirr!:cr»  tnj  o  coininr^ocjaHino^ 

o  xrjp^^'sggp  jj>  irt         CO     CO  ^  CO  ^  OMm  H  vo  cr»^**^:r^in  ct\  o'sssss:xDrss!^^  r^KOr^t^KOr^inm 

OOCiy^W^-ifflDtOJ-XVI  Oil  VD  »H       VDCM  CM  CO  ^  CM  00  ^  CO  La>T-f:«S.  in  C^^iSorOO:  O  <NOOO^OOOrHHVD^CNJ 

cj\OTn*r2iD.t!Es\i:cn  o?h     o^  o^         CO  CX3 1^  CO  vx>  in  ^  cftxx3vc3^co  CO  ccsi^t3s:c^  asL-sCi  c^co^^^^^^coco^^^^o') 


an  if) 
xnrfff)  jco 

m     ^agpT!t^-'<tc         err         m  inininintrrcon  o3r«M-r-  tm 

n  ;c:&H-^-*'VT'-Hm  ^  rmairo  o  o  in  o  cm  c^:dfmG  m  cnj-m*  od  tn^  tnooooininoino 
CM  ronffT^  *r|'f*1     m  ro  ro  cm  m  m  m  m  m  m  m  ^  -t^w  tKs^  cvj  cm  ra  m  oa-  m  m  r>j  ro  m  ^  m  cm>xsj^  ^ 


in 

vD'v.  .:        m     \ix>  vdt^     minr^r^in     in         mo  cm  co  cn  o     o  vd  o 
VD  H  -  -^ssnn  CO  co  w-4-r4  \D  o  m     \x)  ^  cm  icacr^  ininmoHr^coornoiHoinininooinooin 

««•  -m*-  •  ■        •  •         •         •  •         •  ■  ••••         •«        •        •        ■         •  ■ 

rH  TSjrrrmffllW  CM  •H  (Wl^rH  CM  CM  CM  rH  CM  CM^^n-CM  m  H  tr-h-H  CM  H  CM       <H  HmHCMCMCMHrHrHm^m 


VD  viaL!i^-i''jpsct.<3ii  ^"swr^  r^comcoHo^vDor^r^inr^cMvo  vo  :o  m  mcMCocoHmrHr^moHo 
CO  a\€::rs^r>-v(i^f^^^^       coininoinin^HHcoc^c^coin  r^ncrirc^  inHr^voin^vDVor^LOmcM 


oi^m^^m^        Do-G^  HCMm^in^r^coc^oH  cm  m  ^lnv£)^^coo^o^^cMm^^ovD^^ooa^o 

H  iH  H 


W  o 


HCMOCMHHfOHHHHHr^  HHHHHHOHOCNJOCNJHOOOOHfOfOHHHHHH 


CO  fO 
CM  CM 


CM  CM 


fO  CO 
CM  CM 


^^ocy^'^•^co^r^focJ^•^^^r-ot^o^HCMooo  HvDrorHHcr»<^oovDor^vD'*;rcr>in'«;rcMroin 
ofOHoin(^cMfnfOfocMrofninnrofoin'«^fnofoHinc^v^ 


vDo^'^vDinr-incM^oo^HoocMOOiD  <rHMp«m 

CM"«;1^00fO"^"^t^CMfOinHrOHOHO  r-\'~^'^ 


rHCMCM(^cM(^(^CMCM<^HCMrororornro  m-rrr^-^ 


o  in  ococMl^)VDmo^o^l^)VD^ovDCMCMr^ 
00  o^  „V£3K03xM  rooo^CM^LnHo^^oomofOo%rH 


00  fo  r^-ps^  cMooomo^vDr^^^cMoo^^o^co 
c^  o\  Gcc£:^t^  ooooo^o^o^c»^oor^ooa^o^oor^L^ 


in  00     in  H  ^ 
00  CM     00  in  in 

CM^r^cMinr^     vd     vd         cMoovDr^o>ooHr^cMCM  rrrEr^r     ^     ^  HiovDinmrom 
^^lO^coinooooooooHCMCoincMCMr^incMCM  oceqicd::^'^  in"^inHr^HCMoooofoin"^inin 

CMfOC^JCMCMCMfOHfOHf0^ofOfOfOC^lCM(^CMfOCNro  o^mr? '  ^  roroncMfOCMCMrocMCMfOCMCMro'^ 


ooin^r^r^  r^r^ 

CMOO     roHHH'^ooooHin     romr^in     r^m     oo    -n-     cr>oo         r^r^         vdvd  mlncJ^ 

^cMOOoor^r^r^iHcMCMr^oooooooinoooin^or^  cct-Hf^o  oocmoovdvdoo  inHHin  oor^cMO 

C>J(^HHCMCMHCMCMHCMCMCMCMCMCMHrnHCMHCM  CMrOCMH'CMHHrOCMCMCMHHCM-^ 


CJ^ocMCJ^"^CJ^^^cJ^ci^cMo^oo^-r^lnommo^r^'  c^-rr^so  r^oooom^^r-o^lnlnoor^lncJ^^ovD 
o^^^l^cJ^VDfocJ^oo^-cJ^oocMvo^^r^oocnTtvDCMc^^  cr>fEp--r-  vDr^r^crir^cMooin-^r^r^r^c^vDO 


i-lCMro'^invDr^oocTkOiHCMm'^invDr-oocriOiHCM  rT?^-^stan  vDr-oooNOHCMro-^invDr^oocno 
HiHiHHiHHHHHHCM  H  «-! 


CN0iHrHiHrMrHrHCN0rHr*r^:0CN4  0  OOCN 

^^HiHOiHiHrHO<NOr^rnr^I0jrnCNI04CNIOOOOOiHrHOOHrHOCNCNCNCN.HCNCN 


CO 


CO 


iH 


^  ^  cn  cn 
^  ^ 

CO  CO  CN  CN 
^    ^.    ^  tti. 

CN  OJ  iH  fH 


in 


cNo^cNr^<j*^onintHor^^^H^HinvDVDVDror^o^HocNin^<^ 


rH  cN  in  on  r^{0  iH  o  o  cn  o  coit^^t^  ^0(r^]o^lnr^co^cN^^no^ln^c^lC^Jr^r^^^oolnoo^^o 
iH  VD  iH  in  on  oiTJinro  cn     io     cn     aciao  cn  vd  'OO  oo  on  cn  ^     cn  minonr^oo^oorom^corHo^o 

c>4  iH  CN  CN  CN  m  CM  CN      CM  cMrcN  CO  cvj  (curtrr  roCNicsirocsirncsirornrorocsinrncsirororororo^^ro 


in  cjn  in  in  cjn  vo- i-*^  cjn  o  '^q^  ao  in  r>  ?^  cm  h  o  oo  in.cM  o  n  vd  h  h  r^-o  crkin^or>oocMHoc^cM 
■  o  o  00  vo     cjn'«?"f^  cjn  oT^^iin  VD-Ln:ux)  ^vDr^oninvD^Hcoooin^  Hinoor>o^oororHvDVD 

on  00  fo  in  roiro  on  fH-iH-^^trtcn  co  r--^^  o  cm  cm  H  co  o  co-:xn  cm  ^  ^  tM  r^iHVD  ^  H  rocMCMin^  g\ 
on  on  en  00  CO  oo-or  cjn  C3n  mrtrirtx)  oo  oo  on     cjn  cjn  cjn  oo         o^  oa  r-  oo  r>  oa:oo  r>c^inooooooi-*inr>r>in 


in     iniui  in  ^ 
in  in  CM     r^  t^  cm  co     ro  in         m     h  *  n     m  n  ad 

in     CM  iH  in  coco  vo  cm  O"^^  co  vo^t^m  o     o  H  o  in  o  cm  cm^cozoo  cm  coivd  ommvprnnHvo^^^ 

rocMrocMCNCMTMCMCMmcNCM  foc^xcM  CMCMromcMcnmcM  mT>4'CM  m  i-l  rn  mcMrororororororororo 


in  in     in     in  on 

r-  CN  CO  CM     CM  in  o  rr>         ro        in         vo  mm 

coH^vDOHroinocNOOo  oxd  o  o  o  o-iH  o  o  in  o  rrjso  oo  ro  ovd     o  ^  h  o  cmco  cm  vd  o  o 

CHIoaHi-iiHCMCMHHCMrHCMH  «H  H-rH  CN  cn  CM  H  H       H  OasrH  i-!HHNCMHiHmmcNCNmrOHm 


^oorocoinin^inonvDCMrnoooornvDOfflfrocNf^f^^VD  ooi^-rH  rorH^onr^VDCMCMvotNonvDCMrHo 
cnonononoooocT^oovDOOonmcMVD  co     cnBrr^        ^  ^  vo  mm  ^vDCom^vomcN     co     iH  ^  cm  ^ 


-rrJCMro^invDr^cooiiOrHcsim^in  vo^r*-  oo  on  o  H  cn  ro  ^  in  \d  r^nCfeon  onH  cm  ro  ti«  atisc^  r>  oo  on  o 

'  »-}  H  H  H 
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Hi? 


rHHrHCNrHrHrHrHrHrH 


rooBinorHo^oo^ino^ 
m  ro  m  ro  ro  ro  ro  ro  m 


o  lO  xDDicj  VD  ro 
in  iH  vo  o  -iO     ro  o  rH  r> 

r^r^ooofHvi>r^4ovD 
oor^r^oor^r^iDiniDLn 


r- 

VD  VO  VO  VD  m  O  00  o  o  c 

•   •  • 

a*fXN  ro  oirm  en         cn  cn 


o  H  00  iH  ro  t^  .CD  moo 
•  «••••••«••••. 

•  tNOJcMoaroHiHrocNro 


'0510  ^  H  ^  r-  <Dj  o  ^  ro 
TOit^  ro         co^  ro 


rT^^rro-^  lo  vo  3^  oo  cr^  o 
H 


er|o 


•  ^  I. 


TO 

0(n 


]c:kio  >:  00.3 


TO 


cro::::i.nr;  t,;i.:  v/JMrr  ciyi'iyi-^  j.L  S  silo::  The  honl.' n 


iinM.Ci-;  at:  ci  cl<.)wnr.f:r.:'..:;.i  r:v:^l(:  of 


TO 
002 


Tiia  follovini;;  xncoi:..jl^::t:i'!  ?.f:nLfii;:c'nl:  rcfors  to  IcnnlJi  arid  . 
Cor.plotio  l.iiL^  ^:pi)j;oi)j;  L;i{  ci  i:.\:c\\ o\^<-nt  by  acldin-  one  of  Ihv  \-ord:^, 


■TO 
OOS 


The  c(|uat:lon  of  motion  for  a  body  suLjcct.  to  air  rcsis tcuuic  x: 


wlu\re  X  is  Ihc  position  of  llur.  body, 
is  the  initial  position, 
is   tbc^  intl.T.'c^l.  • 
t  i^;  Lnc  Cj.MjjnGed  t.i.h-o.  ^  .an.d 
k  i^^       c^^:>:^  tar-t., 
Tlici  dii!:uivs;ion:.>  oiT  k  arc 


ERIC 


TO 
fiOS 


A  V,.: 

rx»t.  (f 


6 


6 


J  i:  1 : 


6. 

TO 

on 


A  p-n-l.  Jclc:  ir:0vc:7  c-iccordjn,^'  to  l:bo  cqu.-.n.I.on  y  ^  ''i^'^  (yliore  y  is  ^p'vx'ji 
5.11  fcoL),     Uhat  i:^  velocity  ol  Uli-  parLiclK-        t       2  t;? 

(include  imiCs) 


16  ft/s 


in  1:luj 


7- 

IP.  • 

007 


In  l:lic.  fifuirc,  tlic  ve.Tocn.ty  of '  a  pf!ri::i.cle.  is:  pn.o(;l;ed  as  a  fiincCioii  of 
LJ.mc.     Of  tlie  poiiU-.s  ]abe.lad  by  ij.lph.-ibc-tic  lp.Li.t:r;;  oii  the  nrnjih, 
sol  net  the  one.  at  v.'h.i.cli  l-lio  acco'lc jrat.ion  i;;;  i!!a>:3anEH-,. 


c: 


% 


ERIC 


pnf.e  2  ol  3 


■J  1' 


■  I  t  .T 


8."        'rii.'!   cM  :-.  !;->f.:,-   I;:.. ;  Wcv  !•   J.'.'!!:;.   A  );    j ..;  .ft:.      A    r.:!"  (.-.-iM 

(^■'vol  d;'.  r:  ;:!.:.:;  drcC'.'' i  ■); i  i  (.iii  of  l':>  Tii'.'  i       i  i^i-.!.. 

10  til'.:  clj;.iv;T  ;:M    i     ,   :.;!;:i-t  i.ii^  frix-.  j:e;;l         A,   j  s  300  f[,/s.   ■  Uo:: 

fc-n;  ccTi  lie;  l.r-v,-l       f  i.'i.-c  '.'■/j;  in;!  ij;;;,  to  .■■;)j)1y  lil.-,  li  rc;l:c;:  ?  (Af:>;i 

fiiUiv.'c.r . ). 


3  000  ft 


% 


03  0 


10. 


TC2 

oon 


TO 


12, 


TO 
00} 
003 


An  ai):cj;.'i,rt  cnrrior  preccTuI;.;  clue  uorMi  (;;)        30  kuol:s  iuul  a 
truc.I;  -niovc?;.;  .;;l.->!/:ii-.;  "Llic  c;!i: j-;!  e'r ,  f  r<r,;:  port:  l..o  .stvirboard  ,  30 
knots;.     F.i.nd  l-'nc;  truck's  Vi-.loci.ty  rolaL.i.vo  to  l.lic  Vc-itcr.  (lijjo 
E  for  car,!:,  S  for  south  rnul  \-l  for  ve.st.) 


speed: 

/1800 

knots 

cklrecfion : 

/IS 

tlogrccs 

U 

of 

P. 

A  stone  is  ihrov/n  varLxcaUy  dov.Miwnrd  from  the  lop  of  a  cllfi: 
39.6  r.)  'jVo  sccoiult;  later  the  stonri  IklI.s  llio  [jround  at  the 

bottom  oJ;  th"e  c.lxff .     V.Miat  v;ars  the  initial  r.peecl  oJ!  tlio  (U,one 
(include  units)? 


]  0  m/ 


A  hnsehall  is  batted  v;itli  an  initial  velocity  v  --^  40  ft/s,  at 
60''  ^ibovo  the  horizontal,     llov/  far  froni  t:lie  batter  will  it  l;:nd? 
(Nof^lect  air  resist fince  and  assume  a  level  field.) 


For  the  ba.seball  of  question  11,  v;Iiat  is  the  initial  speed*  in  the 
NKS  syvStoii  of  iinlto  (incluuc  unitfr). 

% 


12.19 


c 


ERIC 
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S£5 


.1.  Llic  proper;  uniiilDer  o.E  slgni.ficiiaL  f.i-C'-^i-'tiS  la  v/r.i.L.Liij^  Lho  sum 

9i.A  •!•  0.009  'I-  2.02.0      3000  . 


Sum 


2.      A  plnae  Lravels  60  mics  due  norlii.     It  Lhon  Lurns  clue  wosL  and 
Lravols  for  25  miles.     The  Lolai  displacemcnL  ol:  t:he  nlanc  is 


miles  in  a  direcLion  of 


degrees  west  of  noi'th. 


 Z. 


3. 


Tlie  follov.'ing  incomplete  statement  refers  to  length  and  tirae. 
Complete  the  appropriate  statement  by  adding  one  of  the  words: 
LENGTH,  TIME,  BOTH  or  NEITHER. 


is  an  absolute  quantity. 


are  absolute  quantities, 


ERIC 


The  acceleration  of  a  body  is  given  by 

a  =  a  +  3t  , 
whore  a  and  3  are  constants. 
The  dimensions  of  a  and  3  are 


and 


,  respectively 


□ 


Section  lU'iu.bor 


5.      A  var.c  i.j^?  moved  fnaa  posit.ion  A  to  po.s  l.t  j  on  L 
This  motloii  is  ceil.lc.cl  (oiio  vjord)  : 


(5 


A  B 


A  particle  moves  on  the  x-axis  with  a  velocity  given  by  (written 
.in  scalar  form) 

V  =  15t  -  8t^-  (in  ni/s)  . 

At  t  =  1  s  the  particlo^s  acceleration  is  (Include  units) 


in  the 


x-direction. 


7.      The  acceleration  of  the  particle  in  question  6  at  t  =  1  expressed 
in  the  British  engineering  system  of  units  is 
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SoCtUMl  i.'ui. 


V()J..l'.',- 


8.       In  liic  r).^',iirr»  t:li(^.  cl.i.'.'.j'liiccuac.^r)  L  of  a  p;irL:iclc:  Is  p.lolLcu  ^is  a 

finiclion  oi  Lime.  Of  liu*  i>oii)l..s  .labc.locl  !)>•  a]  plial'c  I  i  c  _  1  cLi  (.-rs  oa 
Llic.  sclc'cL  lLc  C)i\i'.  aL  wliicli  tlic  vclocl  ly  ls\  m i  11:1 


The  runv/ay  of  an  airport  is  3000  ft  long.     A  cargo  plana  ytarts 
from  one.  end  of  the  runv;ay  and  develops  a  constant  acceleration  of 
2  ft/s^.     Fifty  seconds  after  the  start  the  pilot  notices  sorae 
defect  and  iimnediatGly  applies  the  brakes.     Asaunii)ig  instantaneous 
chancre  of  acceleration,  what  is  the  iiiinimuni  (constant)  acceleration 
f.hat  must  be  applied  for  the  plane  to  stop  on  the  runv/ay? 


10.       A  stone  is  throvni  vertically  upward  from  a  point  2  m  above  ground, 
IVo  seconds  later  the  stone  has  an  altitude  of  20  m  and  is  still 
ascending.     VTliat  is  the  initial  speed  of  the  stone? 


111/ s 
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A  bo.'iL  n.ur;f        di  j-fc  1 1  y  nc.ros.'-;  m  riAu.-r  v.'.i.  Ili  n  f'.]H>c'Ci  of  1)  l;ncU:s 
rc-laU'vi.'  if)  <;;roiuid.     If   llic  WiiiLtL  vc:lof:i.  ly  is  2  knot.s  dc^vu:;!  jH'/im 
v;liat  mi\iM  be  tlui  vc'loc::i.t:y  at   the.  boal  rclcTl:j.vc'.  to  v/aU-r. 


knots  In  an  \i]^sLrea-m  anglo  of 


6(.ii\re.o.s  from  tlio.  line  normal  tio  F 
the  s  u]:eai!i 


A  projocliilc  is  fired  V7il:]i  a  velociLy  of  200  fl-./s  at  an  angle  of 
53"  above  tlic  liorir^ontal .     Hov;  lon^  does  it  take  the  projectile 
reach  its  maximum  altitude? 


s 
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j:.-^'c;  ^         )::c:.  ^-^ 


Sc.cL  ujn  I'd.;!.*' V 


TO 
013 


A  puck  i.f.-;  r;c.t:  5n  i.^oLlon  on  n  f r:lr:l::I.o}ilo;;;3  he:'*! zont t.iiMc:  v.l.ih  a 


32 


A  force   ->?.  6      r.ppliod  to  a  block  cauf:cs  It  to  nccclc-rnte  at 

5  la/.s^.'    V?ii;.it  is  tlio  rorcc  v.eccfiy ary   to  ci\\\r.ti  r:n  acccloral.xon  of 

15  m/«^'  on  tha  sar:;c^  b.lock? 


TO 
01/i 


18 


3  « ■ 


[III 


3.  -    Norii:  the  .surface  of  the  inoon  objects  fall  v:ith  nn*  acceler:it:i.on  of 
1.6.  ra/s  '.     VJh^it  Is  the  mass  of  an  object  on  the  moon  if  its  v.-o.iglit 
on  earth  is  93  K?     (Include  units.) 


TO 
015 


10  l^S 


"J 


i: 


TO 
0.19 


A  scctxon  of  5:oocI\:ay  ■  has  a  radius  oi;  curvaLircc  of  320  i:t  aiul  i« 
clo.KXiinc-d  Lo  handle  traffic  ?.c  6/;  fu/s.     Khat  rn'.iin.Kiim  cocf.i.y.c.hmt 
of  fvicli.on  ^>rovo,nLs  skid!:;  aL  .this  Sijccd? 


0. 
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1-T:f;c  .1  of  -3 


TO 
016 


block  rcsti-z.  on  n  liorJ.;^bnl:;il  surlacG.     The  bloc]:  is  ticxl  to 
and  a  horizonr.al  force  of  mac^nitudci  5  lb  is  npp.l  ,  cd  to  tiio. 
:nd  of  "tHc  rope  by  the  cliov.-n  hrmtZ-.     If  the  block  rci'iains 
nry,  whc^t  is  the  magnitude  of  t]:^  tojjil  reaction  foj.cc 

by  ti)c  hori;<on'i:al  surface  on  tiie  bTock- 


2.8  -  13.2 


lb 


S!0  lb  v;ei£;ht  .slidcis  alon^;  a 


table  according  to  tlie 
sliov.ni  in 


TO 
017 


rrc»n2^:^uient 
tlic  d 
The  coefficient  of 
k  ±  n  e  Lie  f  vl  c  1 1  cj  ii 
b e  t v;o en  tli e  t .ib  1  e 
and  the  block  is  0.20 
VJhat  is  the  i.iaj;nit:ude 
of  the  net  force  thnt 
accelerati'-:^  the  block 
on  the  table? 


on   J\  11        '  r 


(:'I)>-;Jc:s  -  -  S2] 


A  C'bjoc';.  3n  i.iovJ.n;;;  on  a  cir 

co:nplo. L-c:s  1^)  :: volu Llonr.  \>o.r  uir. 
accele:';;al  Triii?     (Incliuk:  units ,  ) 


VJp.i: f.   i Its  'CO n  L r j.po t. 


7. A 


or 


3" 


TO 

V  0    .  ! :  hi  E       r.       f-'  P^  E  •-  T  C  S 


i-ic)-!  'e2'-ntL'nc.l  Ob jc:: live  A'CSicsT 

1  013  -32  ft/s 

2  OA  3S  N 

3  10  kg 

4  019  O./i 

5  03  6  13  lb 

017  B!  lb 

7  OlS  l.h  m/s^ 


K     11  T 


cm: 


.      Lc'il  trlvle  v.ilh  n  tjpocd  of  AO  fL/s.  /.file 
of  the:  puck  is 


r  r  r  It'.  I  ^  < J .  1 1  c  s  {)  j  •  I  >:  o n  • 
^     c  I  i :  ii  0 : ;  I !  i  c  •  ;  rp  c  ■  d 


TO 


[IIjoZ] 


2.  A  forco  of  6  M  c^ppl:lci!  l:o  a  block  '(. 
If  Llui  r^a^s:^  of  the  block  ±r.  tripled  anc:?  n  - 
v.'tint  v;ill  bo  Mui  r:cf;cleral:ioii  of  llic  bUr.^ii:..? 


i^:u?.Q  force:  in  ,:^pplied. 


TO 
014 


1.67 


] 


t: 


TO 
OlS 


Koar  the  surface  of  the  v.oon  cbjects 
1.6  ip/s^.     V?hat  is  the  i:^al;^3  of*  an  obj. 
on  o;n.-th  is  128:  Ib.s?     (Include,  units. 


.:  i  \;ii:lV  nn  ^-icccacraUon'  of 
-:.  on  tbe  li^eon  if  iir?  veight 


4  s lugs 


-.  '  •  ■  ■ 

A  secl::i.(yA  of  InvoJ.  roriclv.'ny  liss  n  rnf.llu::  of  ■^LrrcLuva  of  100  m  .iiu.l  ;i.s 
expected  to  hnndlc  traffic  at  10  w/s.  nuiL  i.i^tit-uu  .cocif fScirn}-  of  • 
Irxctioa  provcnta  .skidf;  at  tliis  speed? 


•TO 


.■].0  2 


ERIC 


TO 
16 


A  12  K  blo'.ck  ■  res  l:y  oin  a  lK)i:j.>:ontal  juirf  -H:!?-    '-'lic  bloc:!;-  i  ;■•  1 d  t  o  r. 
rope:  .-^ncl      liorix.onL.-J   force,  of  ir;;^ii  U  v.ck;  '5  "I  5r,  .v/.'pl.-ica  Lc  'cl.o  o--lie. 
end  of  L-fca  ropo  by  l.tue  f;hov7n  ha.nd.     If  "ibx:  1  T.'ocl"   rOi-.-.'::in:',  r       ■iw^i.vj.-y , 
v:b;ii:  in  t-.lie  i;,-i-iiit;u.c!e  of  tlie.  total  ruiict        jTyrc"  ;n-.;5.1.1oc1  liy  Cue. 
hor;i."oncnl  siri  facc  on  l:3ie  bloc'.;? 


13 


J  ' 


TO 
17 


ERIC 


6.     A  20  lb  -c.p-:i.[;b.t  sli.C:^^  to  the.  rJiibt  a]  .v,' 


5.53 


f  r  1  c  L  j.  o  ii  u  •  i. . :  l: 
table  ni-::  tL..i  '■■ 

fovea  th.,.!:  ::icc 
iL-hc  h.locl--  on  L 


Che 

Li  ncCir 
'  ocl--  :».r; 

: A,  Mo? 


2 


;L  2  1:;::  r^>j-  - 


ERIC 


I 
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Section  r"  rbcr  

Student   !D  :^a. 


P%sics  ~'S211  * 


VOLUZ-IE    C  TEST 


TO 
(02® 


( 


1.      The  iifi^zam  shous  hotj 


30; 


force  applie^a  Lo  a  5  kcr  object  varies  n/lth  • 

the  displaci^aivon  t  of 
\    ''  *        ~    the  .ol3jec£..  Calculate 

the  A/oxk  done  by  this 
forae  ill  Cloying  the 
object  from  the  origin 
to  2  =  10  in  (include  - 
units). 


5  ro 


IS 


.200  .JCouLes) 


^  TO 


lElie  equatioa  jgi^iis  l^h<s  force  proiF.f^ed  %  a  dofonmed  .spring  is 

given  by 


TrTirrrrrT'TTT' 


IF  =  -kx 


a) 


\diere  Tc  is  a  constant. 
(Kquation  (1)  is 
valid  only  for  the 
case  1]  v;^lliich  the 
equiliiriuni  positiam  - 
unsitx etched  is p ring;  — 

Sis  :ait  the  m:^jml^-    Tisiaig  (1)  de^nbse  tfeo  orpressiom  foa:  the  v/odt 
.  doofc  by  a  sfirlii^s       force  constant  3c  in  mo^Jing  an  abject  of  mass  ra 
frmi  positELofla       to  position  x^- 


ERIC 


page  1  of  4 


Scc'iLon  Number 


-  -  S7. 11) 


TO 
022 


A  coiisunit  force  of  irn-uitudkj  100  N  is  required  co  move  a  50  ko 
l»aock  alons  a  _hori:;onL.al  f  lo«oi:  vith  ooastcin::  apccd  of  /,  u/-i  The 
force  i:^  dii-ocr:cd  ;'.loa-  tlie  r.orLon;  .  f  Lhxi  block.     Calcal  ate  *  Llic 
power  c'eiI.Li/erod  by  this.  Toj.-ce.     (luclHtle  urait^s.) 


400  V/(atts) 


4. 


Hot.;  T.:tidi  eark  ir.;.st  T..!  c1c^..a  on  a  3  k-  body  n^-.nvip.s  wUli  a  speed  of 
/.  i:i/s  xn  order  ito  doubla  its  speed? 


TO 
G25 


18 


■3 


C 


5. 


If  the  wort -done  by  :a  Sbrcc  aai  ©Ijje  . ir, '  in  n-.oving  the  objcrt 
'through  a  closed  pailllh,  is  zero  tnio  f-orc^s  is;  Ccilled 


1X3 
024 


conservative 


A  2  lb  Ibod!y  is  attacfcti  to  a  spriiis  ^mtfl  aic  a  certain  in-: taut  its  • 
kxnetrc  cmeL-gy  is  Gqiiel.to  its  (elastic)  ^.otential 'oncr-v.  Its 
total  cac-E-oy  a(t  that  instant  is  c^^ui^  ft-lb.    So,nc' Li.ro  J^^ter 

Its  k^txc,  cncrsy  b^  dabbled,.  '  Khat  Is  Ijlie  value  of  its  potential 
energy  at  that  time?  poLcnL.ia.L 


TO 
02S 


zerso 


pace  ?.  of  ^^ ,- 


Section  :!u:;:';.or 


i 


7. 


A  borly  is  subject:  LO  a  tv;o  Ji.,on;ixc:.nl  i-.oI:o,U-.:lnl    mo'ray  gfvea 


U(>:,y)  =        .,.  .^3 


•The  expression  j^ivius  the  x-coirpoaent  of  the  force,  c-.-norionccd 
by  this  body  is:  1  .^I'-iuca 


TO 

026 


r 


4x 


At  point  A  n  roller  coaster  r.:ovc.s  with  a  speed  of  32  ft/s.  What 

v/iil  be  the  speed  of 
•  the  coaster  wlie.i  it 

reaches  a  height  of 
15  feet  relative  to 
tiie  level  of  A 
.       -  (point  B)?  (Neglect 

friction.) 


TO 
027 


r 


ERIC 


ft/s 


PvTT.e  3  of  /| 


<^.-.,-f-  ;.- 


:CXCH1  Kij;:'iC:r 


yo_u'i-^-:_ 

(i'iiy:3.ic:;  - 


1' r 


TO 
028 


9.      Tb.c  :<-■  :-?nd  y-cooi.>IInnt;c:;  of  the  cr-ntar  of  i^-^'ss  of  the  tvo 

cIi?.;ensio;ial  object 


I  r  .  I 


0.9 


1.3 


shovjn  ill  the  diagvaa 
are',  respectively 


ft 


ft 


%  . 


TO 


10.      For  the  syslen  of  mc-.sses  and  forces  shown  in  the  dicigraTn,  the 
accelcrauio:i  ;on  the  center  of  niasy  is  (include  units) 


P,  "  C  ha 


.ccrcj.oclisvtj  rod- 
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DaL-c  27  ScrpUirhoj  JDGO_ 


voLin::-    c  tost-test 


TO 

020 


1.     The  dia^ran  chov'3  ho\^  a  force  applied  to  a  5 -lb  objccC  varies  willi 

the  disp]ocer.^.arr»:  of  the 
object.    Ciilculate  the  * 
v;ork  done  by  this  force 
^0  r  "^'^  moving  the  object 

from  the  origin  to 
s  =  10  ft  (include  units) 


20 


lO 


 I  

io 


200  ft.  lb. 


c 


The  riaenituda  ciT  a  force  applied  to  a  block  is  directly  propor- 
tional to  tlie  inagnitDclo  of  the  block's  displacemaiit  (F  =  ks,  v/herc 
k  is  a  constant).    Vurtlierniore,  the  force  is  directed  along  the 
block's  displaccir,ent  (F^  =  F) .     Derive  an  cxpressicu  for  the  work 
done  by  this  force  in  moving  tlic  block  from  position  Sj  to  position 


TO 

021 


W  = 


l/2k  (S^^-S^^) 


TO 
022 


3.    A  constant  force  of  rnap,nitada  100  lb  is  required  to  tovc  a  block 
along  a  horizontal  floor  with  constcuit  speed  of  4  ft/s.    The  force 
is  directed  along  the  F^otion  of  the  block.    Ccilculate  the  power 
delivered  by  this  force,    .  . 


400 


ft-lb/s 


EKLC 


pa^e  1  of  4. 


f^^'-"'  1   V0LLj;<;i-    c  rosT--T);s'r 


4.    How  rr.Lich  work  must  be  (3ono  ou  a  3-slug  body  moving  vlth  a  speed  of 
2  fu/s  in  order  to  double  its  kinetic  energy? 


TO 
023 


ft-lb 


If  the  work  done  by  a  force  on  an  object  in  movinc  the  object 
through  a  closed  path    is  zero, the  force  is  called 


TO 
024 


conservative 


A  2-kg  body  attached  to  a  spring  slides  back  and  forth  on  a 
frictionless  horizontal  surface.    At  a  certain  instant  its 
kinetic  energy  is  equal  to  its  (elastic)  potential  energy, 
each  being  equal  to  5  J;  i.e.,  its  total  energy  at  that  instant 
is  equal  to' 10  J.     Some  time  later  its  kinetic  energy  has 
doubled.    What  is  the  value  of  its  potential  energy  at  that 
time? 


TO 
025 


c 


ERIC 
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7.    A  body  1:3  subject  to  a  otie-dimcn,s  ioual  potential,  eacrf^y  given -by 
the  expression 


U(x)  =  kx', 

v/hore  k  is  a  cousitaat.  The  expression  givias  the  force  exoerlonccd 
by  this  body  is:  .        '  " 


TO 
026 


F  = 


-2kx 


8.    At  point  A  a  ICO-kg  roller  coaster  has  a  kinetic  Gnargy  equal  to 

5000  J.    Wiat  will 
^  •  '  be  the  kinetic 

energy  of  the 
•  coaster  when  it 

:,:r.^'l  reaches  a  height  of 

5      relative  to  the 
level  of  A  (point  B)? 
(Meglect  friction.) 

H  =  5  m 


5000  J 


TO 
027 


100 


ERIC 
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'^^^^   VOf.lJMK    C  :ObV-l[-ST 


9. 


TO 
028 


A  tv7o-dir»^,ciiis.ioaal  view  oC 
i\  plywood  plate  i.s  tjhowa 
in  Lhc  dli^.graiu.    The  ' 
plyv/cod  is  ho;::o3oaooi.iij 
and  of  untform  Lhlckiicss • 
T.ocaLc  ':he  xrJ^.g  o  r_d  in  a  t  o 
of  Lhc  ceuLcr  of  mass  of 
this  plaLa, 


ft 


10.      For  Che  system  of  masses  and  forces  shown  in  the  diagram,  the 
acceleration  of  the  center  of  mass  is 


m\  -  4  slug 


?i  =  ,30i 


lb 


Massless  rigid 
connecting  rod 


Fo  -  -60i  lb 


=  2  slug 


TO 
029 


-> 
a 


cm 


-5i 


ft/s^ 


.page  4-  of  4 


Nanici 


0.        Student'  ID  Number 

I   . 


Section  Nuiiibcjr 
Group,  Letter 


rny^ics  S211 


Date  27  Sept  ember  1969 


VQLUl-IE    D  PRl'-TEST 


1.      An  object  moving  v/ith  a  speed  of  2  ft/s  has  a  inoinentimi  of 

nuignitude  A  slug-ft/s.  What  is  the  mass  of  the  object?  (Include 
units . ) 


% 


2. 


Ti'jo  blocks  with  masses  of  4  kg  and  2  kg,  respectively,  rest  on  a 

frictionless  horizontal 
table.     A  compressed 
spring  is  placed  betv7een 
the  two  blocks  but  is  not 
attached  to  either  of  the 
blocks.     A  string  tied  to 
the  blocks  keeps  them  from 
flying  apart.  Suddenly 
the  string  breaks  and  the  4-kg  block  is  observed  to  move  toward 
left  with  a  speed  of  4  m/s.     The  2-kg  block  is  moving  toward  right 
with  a  speed  of 


7~/  /  /  /  / 


3.      The  following  expression  gives  the  net  external  force  applied  to 
a  body  v/hose  mass  is  changing: 


^ext  "  ^  dl''^  dF  • 
This  equation  is  derived  directly  from  Nev7ton's 


law  of  motion. 


ERIC 
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I 


volume:   1)  PK!'-Ti:sT 


A  body  i  s  moving;  tov/ard  tlie  po.si  tive  x-u:!  roction  v.^iLli  a  fjpecd 

of  3  in/s.     An  impulsive  force  cipplj.od  l:o  this  body  caiivSes  it  to 
ch.'in[',o  its  velocity  to  2  m/s  toward  tho.  219Sil' ''•_>^^  x-dl  roc  lion.  Tlic 
magnitude  of  tlie  impu].sc  imparted  .  to  the  body  is   (include  units) 


% 


5.      An   j;^ipulsivc  force  applied  to  a  body  for  a  duration  of  5 

Tni_  Mseconds  (1  ms  =  10"^  s)  imparts  to  the  body  an  impulse  of 
ma^.iiitude  2  lb*-s.     If  the  direction  of  the  force  remains  constant 
during  tliis  time  interval,  what  is  its  average  magnitude? 


lb 


6.      The  diagram  shov;s  the  dependence  of  the  force  applied  by  a  mallet 

to  a  croquet  ball 
during  the  time  of 
contact .  Calculate 
th  e  t o  t  al  imp  ul s  e 
imparted  to  the 
croquet  ball  by  the 
mallet. 


t  (milliseconds) 


{ 


ERIC 
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I 

f 


VOIA'Mi'     ])  rjli-Ti-ST 


Consider  the  follov/ing  sfiit.eniOiLs : 

A.  In  each  and  cvc-.ry  collision  moinc-val'Aim  is  conserved. 

B.  MoiriCiitum  is  conserved  only  if  the  collision  is  perfectly 
elastic. 

C.  loi^  a  perfe'-aliliy  elastic  col  'ision  both  iiiomentuiu  and 
knxLctic  Giii'^xi^  are  conserv^l. 

D.  Hjn:  a  perfetcti^  inelastic  collision  kinetic  energy  is 
CTKBcrved  lijid:  ir.oTiientuni  is  not. 

E.  ^Fiihereas  conservation  of  momentum  holds  true  for  perfectly 
ce^kEstic  collisions,   conservation  of  kinetic  energy  for 
-CTr-ii  collisions  is  conditional. 

Two  of  t]:-!tt-ff^-e  statements  are  true.     These  are 


and 


T\»7o  masses,        =  2  slug  and  1112  =  4  slug,  move  toward  each  other  on 
u  y  a  frictionless  table 

 L_ — ^  ^ — with  respective 

speeds  of  4  ft/s  and 
2  ft/s.     They  collide 
and  after  the  collision 
iHj  moves  directly  to 
the  left  with  a  speed 
of  3  ft/s.    in2  moves  toward  right  and  has  a  speed  of 


/////// 


m 


/ 


ft/s. 


ERLC 


Name 


VOLUME    D  ri^Iv-Tl'ST 


A  1000-kg  car  travolxng  due  cast  with 
vjitli  a  2000-kg  truck  traveling  due  no_~T: 
Tlie  tV7o  vcliicles  lock  togetlier.     The  rr^ 
the  two-veliiclc  body  immediately  after. 


.  d  of  30  m/s  collides 
a  speed  of  20  iii/s. 
ude  of  tlie  inomontuin  of 
:r 11 is ion  is 


kg-m/s 


Physics  S211 
Divisions  8&12 


VOLUME    D  POCT-TEST 


Date  4  Ocliobar  1969 
Name 


Section 


1.  A  4--kg  body  is  moving  roward  the  pnisltive  x-direction  vichi  a  speeu 
of  3  m/s.  Ifliat  is  the  magnitude  q£  the  body's  momentun^i?  (Include 
units.) 


2.      Two  blocks  weighing  4  lb  and  2  lb,  xespectivel^;,  rest  on  a 

fxictmcLLess  horiznxntal 
tabla.    A.  compressed 
spring Jes  placed  between 
the  two  blocks  but  is  not 
attaciiBid  to  either  of  the 
blocks.     A  string  tied  to 
the  blocks  keeps  them  from 
flying  apart.  Suddenly 
the  string  breaks  and  the 
4-lb  block  is  observed  to 
move  to  the  left  with  a 


4  lb 

2  lb 

speed  of  2  ft/s. 
speed  of 


The  2-lb  block  is  moving  to  the  right  with  a 
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VOLUMK  D  POST-TEST 


3..      The  ^meral  raathemtical  form  of  N^cwtmn^s  second  law  of  motion  is 

F        =        .  (1) 
ext  dt 

For  a  b^»%  of  constant  mass  (dm/dt  =  0''   this  equation  reduces  to 
tthe  famil  Lar  form' 

F     ^  =  ma  E  m  dv/dt  .  '  (2) 

ext 

In  the  case  that  both  the  velocity  and  the  mass  of  a  body  are 
varying  (<'m/dt  ^0),  an  additional  term  must  be  added  to  the 
right-hand-side  of  equation  (2) .     This  term  is  • 

! 


4»      A  3-kg  body  is  moving  toward  the  poB±t±ffle  x-dixection  with  a  speed 
of  2ml s.    An  Impulrsib/e  force  applied  to  th_is  iDody  causes  it  to 
change  its  velQ:ciLty  to  5  m/s  toward  the  positive  x-direction.  Tilnie 
magnitude  of  tke  impulse  imparted  to  the  body  is  (include  units) 


5.      An  impulsive  force  of  constant  direction  and  with  average  magnitude 
of  500  -lb  is  applied  to  a  body  for  a  duration  of  400  ms  (1  ms 
=  10"^  s)  .    \sFliat  is  the  magnitude  of  the  impulse  imparted  to  the 
body  during  this  time  interval? 


( 
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6. 


The  diagram  shows  the  dependence  c::  the  force  applied  by  a  mallet 

to  a  croquet  ball 
during  the  time  of 
contact.     If  the 
magnitude  of  the 
total  impulse 
imparted  to  the 
croquet  ball  by  the 
mallet  is  0.4  Ib-s, 
what  is  the  maximum- 
value  of  the  magnitude 
of  this  impulsive 
force? 


time  (s) 


?•      Consider  the  following  statements: 

A.  In  each  and  every  collision  momentum  is  conserved. 

B.  Momentum  is  conserved  only  if  the  collision  is  perfectly 
elastic. 

C.  In  a  perfectly  elastic  collision  both  momentum  and 
kinetic  enexgy  are  conserved. 

D.  In  a  perfectly  inelastic  collision  momentum  is  conserved 
but  kinetic  energy  is  not^ 

E.  Whereas  conservation  of  momentum  holds  true  for  perfectly 
elastic  collisions,  conservation  of  kinetic  energy  for 
snch  collisions  depends  on  the  shape  of  the  colliding 
bodies. 

Two  of  these  statement's  are  not  true.     These  are 


ERLC 
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8. 


Two  ma^iSGs,        ~  A  slug  and       =  2  slug,  move  toward  each  other  on 

a  frictionless  table 

^       with  respective 

"o  "71  speeds  of  4  ft/s  and 

 1_>  4    ^   8  ft/s.    They  collide 

and  after  the  collision 
nij  mowes  directly  to 
the  Imx:  with  a  speed 


m 


//////   r  '/ 


2 


of  Z.^ts^^ 


ni2  moves 


tow^oma  xizght  and  has 


9.      A  1000-kg,  ear  traveling  dua  east  with,  a  Sjpeffisd;  of  30  m/s  collides 
wi!th  a  20®(D"kg  truck  travelog:  due  north .^mith  a  speed  of  20  m/s. 
Tke  two  vehicles  lock  toget&er.     The  dxrectiion  of  the  momentum  of 
\  the  two-vehicle  body  immediately  after  the  collision  is 
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1. 


2. 


3. 


4. 


5. 


5. 


7. 


8. 


9. 


7a 


7b 


ft/£ 


Ib-s 


lb 


ft/s 


degrees 


of 


% 


I 


Physics  S211  Date  October  /t,  1969 
Kamo  ^   '  Section  Number   

VOLUME    E  PIU'-TI^^ST 


1.      If  T  is  the  period  of  revolution  of  a  planet  around  the  sun  and 
a  is  the  planet's  n^ean  distance  from  the  sun,  Kepler's  third  law 
(the  law  of  the  periods)  states  that 


2,      Experiments  performed  on  the  surface  of  the  earth  give  a  value 
for  the  universal  gravitational  constant 

G  =  6.67  X  10-^1  N-mVkg^  . 

The  mass  of  the  moon  is  1.23  x  lo""^  ^^^^^        ^^^^  earth  and  its 
radius  is  0.27  times  the  earth *s  radius.     If  an  astronaut 
pe'rformed  the  same  experiments  on  the  surface  of  the  moon,  what 
value  would  he  find  for  G? 


Physics  S21] 


Date  £jitphcr_Ji^  19 6[) 


3, 


Use  Ncv/ton's  lav/  of  universal  ai-avit:ation> 


(1) 


and  Newton's  secoiul  lav;  of  motion  to  derive  an  expression  for 
the  magnitude  of  the  acceleration  due  to  gravity,  g,  on  the 
surface  of  the  earth.     (In  (1)  let  M  J^e  the  mass  of  the  earth, 
ni  the  mass  of  a  hody  on  the  earth's  surface  and  R  the  earth's' 
radius.     Furtliermore,  assume  the  earth  to  be  a  perfect  sphere 
of  uniform  mass  distribution  and  neglect  the  earth's  rotation.) 


Determine  the  value  of  "g"'  at  a  distance  of  AOOO  mi  from  the 
surface  of  the  earth.     (Take  the  earth '-s  radius  to  be  equal  to 
4000  mi,  and  the  value  of  g  at  the  earth's  surface  eciual  to 


From  the  following  expressions  select  the  one  in  which  "m" 
stands  for  gravitational  mass  (as  opposed  to  inertial  mass). 

•A.      Weight  of  a  body:  ^  -  GmM/R^ 


B. 


Centripetal  force: 


F 


C. 


Gravitational  potential  energy:  U 


mgh 


D. 


Kinetic  einergy: 


K 


(1/2)  mv^ 


VOIAIMK    ]l  PRiv-TEST 


A  pa7*l:j.clG  of  v.msi-i  m  is  located  a  distance  r  from  the  center  of  a 

splierical  shell  of 
radius  R  (r  >  11)  and 
total  may.s  M  .  The 
shell  has  uniform  thick- 
ness and  uniform  mass 
density.     Write  down 
an  expression  for  tlic 
magnitude  of  the 
force  exerted  on  m 
by  the  shell. 


A  satellite  is  in  circular  orbit  around  the  earth.     Write  down  an 
expression  giving  the  speed  of  the  satellite  in  terms  of  the 
earth's  masG>  >[>  the  radius  of  the  satellite's  orbit,  r,  and  the 
constant  of  universal  gravitation,  G. 


A  sphere  with  uniform  mass  density  has  a  radius  equal  to  2.58  m, 
and  a  mass  of  10^  kg.     Calculate  the  magnitude  of  the 
gravitational  field  strength  at  the  surface  of  this  sphere. 
(Neglect  the  effect  of  all  other  masses  in  the  unlversej  take 
G  =  6.67  X  io~^^  N-m^/kg^  and  include  units.) 


Phy^jics  S2.ll 
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Tvjo  parCiclec  liave  masses  iiij  =  1  kg  and  iii;>  =  2  kg,  respectively, 
cind  are  separatee]  by  a  distance  of  3  m.     Locate  tlic  point  on  the 
line  joininc  the  tv7o  particles  at  whicli  the  poteiu-jsl  of  particle 
#1  is  equal  to  that  of  particle  jr2. 


10. 


Calculate  the  potential  energy  of  the  two  particle  configuration 
of  the  preceding  problem.   (G  =  6.67  >>'  10"^^  N-m^/kg^-.) 
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6.     F  = 


7.     v  = 
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1.  Of  tlio  follov.nnj^  stat.eiuont.s  select  the  one  vraich  docs  not 

represent  one  of  Kepler's  three  lavjs  of  planetary  notion. 

A.  A  line  joining  any  planet  to  the  sun  sv^ecps  out  equal 
areas  in  equal  times. 

B.  The  square  of  the  period  of  any.  planet  about  the  sun  is 
proportional  to  tlie  cube  of  the  planet^s  mean  distance 
froiii  the  sun. 

C.  All  planets  move  in  elliptical  orbits  having  the  sun  as 
one  focus . 

D.  The  force  of  attraction  betv7een  the  sun  and  each  planet 
is  along  the  line  joining  the  tv7o  and  has  magnitude 
wliich  is  proportional  to  the  product  of  their  masses 
and  inversely  proportional  to  the  square  of  tlie  distance 
between  them. 


2.      Experiments  performed  on  the  surface  of  the  earth  give  a  value 
for  the  universal  gravitational  constant 

G=  3.44  X  10""^  Ib-ft^slug^- 

The  mass  of  the  moon  is  1.23  x  10""^  that  of  the  earth  and  its 
radius  is  0.27  times  the  earth's  radius.     If  an  astronaut 
performed  the  same  experiments  on  the  surface  of  the  moonj  what 
value  would  he  find  for  G? 


r 

o 

ERIC 


divisions  8^J,2 


3-      Tv;o  identica].  uniform  spheres  Gracli  of  radiu.s  r  and  iiu^ss  m  arc 
rcstin^;^  on  ii  hoxxzonlal  tablt.     If  tljc  spheres  are  in  contact, 
v/rite  dov;n  an  G>:pre.ssion  for  tlie  i-in^^ni tunc  of  the  gr^ivitationrl 
force  exerted  by  one  of  the  spheres  to  the  oilier. 


4.      Deterinine  the  v/eiglit  of  a  2-slug  body  at  a  distance  of  4000  mi 
from  the  surface  of  tlie  earth.     (Take  the  eartli's  radius  to  be 
equal  to  4000  m,  and  the  va].ue  of  g  at  the  eartli's  surface 
equal  to  32  ft/s^.) 


i 
i 

From  the  follov/ing  expressions  select  the  one  in  which  "m"  (or 

"M^^)  stands  for  inertial  mass  (as  opposed  to  gravitational  mass) 

A.  v;eight  of  a  body  w  -  Gxnll/R^ 

B.  escape  velocity  v^  ^  y/lGKpK 

C.  centripetal  force  f''-  mv^/R 


D.      centripetal  acceleration  a  =  GM/r 

of  a  satellite 
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6. 


A  particle  of  moss  in  is  locritrnl  inside  a  spljeric-al  slicll  of  j-ach'iu^ 

R  and  mass  M.  Tlie 
distauce  of  m  from 
tl)G  slioll's  center 
is  u  (r  <  ?v)  .  If 
the  she].],  lias  uniform 
thickness  and  uniform 
mass  density,  write 
dov.m  an  expression 
for  the  magnitude 
of  tlie  force  oierted 
by  the  shell  on  the 
particle. 


7.      A  satellite  is  in  circular  orbit  around  the  earth.    VJrite  dov7n  an 
expression  giving  the  radius  of  the  satellite's  orbit  in  terms  of 
the  earth's  mass,  M,   the  satellite's  speed,  v,  and  the  constant 
of  universal  gravitation,  G. 


m 


I 

'1  I 
O 
\ 


3  m 


8.      T\^7o  particles  of  masses  iiij  =  1  kg  and       "  ^  respectively, 

are  separated  by  a 
distance  of  3  m. 
Neglecting  the  effect 
of  all  otlier  masses 
in  the  universe, 

1^3  1  m—r-i  compute  the  magnitude 

of  the  gravitational 
field  strength  at  a 
point  (P)  located  on 
the  line  joining  the  two  particles  and  at  a  distance  of  1  m  from 


(G  -  6.67  X  10^^^  N-mVkg^.) 


r 


9.       For 'tlie'^Lv/o  particles  in  prohlcui  8 'calculate  tilic  gj'^ivi'caLionn.l 
potential  at  point  V.     (AgaJn  nc<;lcct  tho  effect  of  all  other 
masses  in  tl)c  universe.) 


10.      Calculate  the  V7ork  that  must  be  done  against  gravity'  in  order  to 

assemble  the  tv;o~particle  configuration  of  problein  8  starting  v;ith 
the  two  particles  at  an  infinite  separation.     (AGsuir.e  the  effect 
of  all  other  bodies  in  the  univcrce  to  be  negligible.) 
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Confidcncfi  Difficulty  Kalin" 


1. 


2. 


G  = 


lb-ft^7slus' 


3. 


F  = 


/4. 


lb 


5. 


6. 


7. 


r  = 


8.  Y(J') 


N/kg 


q   v(P)  = 


j/kg 
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voLu:-n^   r  pui>tj-st 


1.      Tv:o  point  cliar^^es  arc  separated  by  a  distance  of  one  rioter.  The 
value  of  each  cliarge  is  H-1  coulomb-     VJliat  is  die  raagnitude  of 
the  force  exerted  by  one  charge  on  the  otlier  cliargc? 


2.      Consider  tlie  tv<'o  charges  discussed  above^    V7ill  thc^^  attract  or 
repel  each  other? 


3.      The  charge  developed  on  an  insulated  glass  rod  rubbed  with  a  silk 
cloth  is  designated: 


4.      A  heated  cathode  loses  electrons  al:  the  rate  of  10  electrons/ 
minute.    After  10  minutes,  what  if,  the  charge  on  the  cathode 
(q    =  1.6  X  10-^^  coulombs)? 


t 

ERIC 
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5.      A  charge  q  =  -IC  is  oxpor.ed  to  an  electric  field  E  --'lOi,  What  if; 
the  riagnitudc  and  direction  of  the  force  on  the  charge  q? 
(Include  units.) 


6-      T\.?o  point  charges  q^  and        are  one  inclrr  apart.     If  q    -  -/,c  and 
=  +1C,  vjhat  Is  the  magnitude  and  direction  of  the  eJectric 
field  at  point  P  shown  belovj? 

 o<.  1  m  t>o<  1  cm  i>c  


A  rubber  rod  is  rubbed  with  fur  and  brought  near  the  knob  of  the 
electroscope.     If  the  leaves  of  the  electroscope  move  apart  due 
to  the  proxiraity  of  the  rod,  what  is  the  sign  of  the  charge  on 
the  leaves. 


t 

o 

ERIC 


8.  A  portion  of  an'clcctric  fie.!"  ■  rj.;  ,,.-r.'i:  .  .  i  iov.O  has  bc> 
Grascd.  Of  ihr  i\;ui'  .choicer:  ^Iv^t^  bolov/,  vriiicb  is  ir.ost:  likely 
rciip^.nsible  for  tiie  illusLrated  field? 


A.  tvjo  positive  charges 

B.  tv;o  negative  cliargcs 

C.  a  single  positive  charge 

D.  a  single  negative  cliarge 


ERIC 


VOi.UMi 


9.       Assume  thai:  the  leaves  of  an  cl  fcm^Bcopc.  arc  por^itiv*.]  y  charj_-.od . 
A  ne^^otivcly  cli;n--oci  rul^bor  rod        bx'ouglit  near  the  knob  and  al 
tlie  sainc  tinie  llie  kuob  is  toucliod  by  a  grounded  conductor.  Next, 
tlie  conductor  is  renovcd,  the  rubber  rod  is  rcniovcj  (an  that 
order),  and  tlic  leaves  are  obsei"vcd  to  return  to  tlicir  originnl 
position.     VJhat  is  tlio  charge  on  the  leaves  of  the  electroscope? 


10.      A  charge  q  =  1  ]jC  resides  on  a  very  small  object  of  F.ass  ri  =  1  ]jC. 
The  charged  objc,  L  is  placed  in  an  clecti*lc  field  produced  by  an 
infinitely  long  v:irc  tliat  is  unifoi'mily  ciiarc;od  (X  =  ]   C/i'i).  Tiie 
si^iall  object  is      .  .  ters  fron  the  v;ire.     Hliat  is  tlie  r^agnitude 
of  the  elccfr^c    lield  h  TCters  froia  tlie  vjii'.G?     (Include  units). 
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1.      Two  point  charges  are  separated  by  a  distance  of  one  inQter.  The 
value  of  each  cliarge  is  +1  coulorab,    VJhat  is  the  magnitude  of  the 
force  oxftrted  by  one  charge  on  the  other  cliargc? 


2.      A  charge  q  =  +10  coulombs  is  located  in  an  electric  field.  The 
force  on  the  charge  is  measured  to  be  20x  newtons,    VHiat  is  the 
inap;nitude  of  the  electric  field  at  the  point  where  the  charge  is 
located?  (Include  units.) 


3.      The  charge  developed  on  an  insulated  glass  rod  rubbed  V7ith  a  silk 
cloth  is  designated: 


4.      A  heated  cathode  loses  electrons  at  the  rate  of  10  electrons/ 

minute.     If  the  cathode  is  initially  uncharged,  what  will  he  the 
total  charge  on  the  cathode  after  10  minutes?     (The  charge  on 
each  electron  is        =  1.6  x  10~^^  C.) 


VOLUr'^i':    F  POST-THST 


J,      A  cliarge  q  =  -IC  is  exposed  to  an  electric  field  K  =  jOi.     V/liat  is 
the  niagnitude  and  dirnctiox-i  of  tlic  fcorce  on  the  cluirgc:  q? 
(Include  units.) 


Two  point  charges  q^^  and  q^  are  one  meter  apart.     If       =  -4C  and 
q^  =  H-IC,  what  is  the  magnitude  and  direction  of  the  electrie 
field  at  point  P  shown  below? 

a. 


- 1 


0; 


1:1 
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?•      A  negatively  charged  rubber  rod  is  rubbed  with  fur  and  brought 

near  the  knob  of  an  uncharged  electroscope.     If  the  leaves  of  the 
electroscope  move  apart  due  to  the  proximity  of  the  rod,  what  is 
^^i^^^  of  the  charge  on  the  leaves. 


voLUMJi   F  post-tl:st 


8.       A  porl;lc>n  of  ini  c]  ccl  yJc  fic-.Td  ]  :hK:  (lJa<;r;i:!!  (sc^c  liclcn-/)  li.-is  hccu 
crnsod.     Of  llie  fovi  dioJ  ce;5  [^;i.vc:i]  bclov:,  V/lijclt  .1..':  laor.l:  l:il;c]Y 
j'Cfiponj; j.lilc  for  Uic  :[.11usl.r<i(:ed  fi.cld? 

A.       l.v;o  poL^ J  l::i.v(t  (Ll)nr[;c:<;  .       ■  ' 

C.      a  {slr.^j,]c  ])osj. I'xvc'  c1im:^;C' 


Name. 


VOLmiU    F  rOST-T]:ST 


-I 


9. 
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Assume  that  t:l':e.  leaves  of  an  electroscope  are  positively  cliargcd. 
A  negatively  eharged  rubber  rod  li^  brought  near  the  knob  of  an 
electroscope  and  at  the  same  time  the  knob  is  toucljed  by  a 
grounded  conductor.     Next,   the  conductor  is  removed,   the  rubber 
rod  is  removed  (in  that  order),  and  the  leaves  are  observed  to 
return  to  their  original  position.    What  is  the  charge  on  the 
leaves  of  the  electroscope? 


A  charge  q  -  1  yC  resides  on  a  very  small  objiect  of  mass  m  =^  1  yg. 
The  charged  object  is  placed  in  an  electric  field  produced  by  an 
infinitely  long  wire  that  is  uniformily  charged  (X  ~  1  C/m).  The 
small  ob"^ect  Is  4  meters  from  the  wire.     What  is  the  magnitude  of 
the  force  on  the  small  charged  object? 
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1,      The  diagram  below  shows  a  charge  configuration  called  an  electric 

dipole.     The  charges  are  separated  by  a  distance  of  10"^  m.     If  the 
charges,  q  =  10"^  C,  are  exposed  to  an  electric  field  E  =  -10  i, 
v^hat  is  the  net  force  on  the  dipole? 


VOLU>'i-     G  I'l^l'l-'j'l'ST 


y 

->  A 


A  charge  q  -MO  C  Is  suspended  froin  the  end  of  an  insulatc^d  rod 
of  length  r  =  1  m.  Calculate  the  torque  about  the  origin  due  to 
the  force  on  the  charge.  The  uniform  electric  field  is  shown  in 
the  diagram. 


Suppose  the  dipole  shov/n  in  the  diagram  of  question  one  is  exposed 
to  an  electric  field  E  =  10  j.    mat  is  the  inagnitude  of  the  net 
torque  on  the  dipole? 


Suppose  the  dipole  shown  in  the  diagram  of  question  one  is  exposed 
to  an  electric  field  *E      10  i.    VJliat  is  the  value  of  the 

potential  energy  of  the  dipole  in  that  position?  | 

!; 

'  .  i 

r 


EKLC 


Nanic     V0U12!]'     G  I'Rl'-Tl'ST 


5, 


Tv70  HargBj  p-arallel  pl.atcs  are  oppositely  cbcarged.     The  electric 
field  produced  by  each  plate  can  be  described  by  E  =  a/2c  .  If 
ill  the  above  diagram,  the  field  produced  by  each  plate  is° 
E  =  10  N/C,  what  is  the  net  field  betv.een  the  tX'jo  plvUtes? 


6. 
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An  electron  enters  the  space  between  tv:o  parallel  plates  with  a 
horizontal  velocity  v]^  ^  100  km/ s  (see  diagram  above).     If  the 
net  electric  field  between  the  plates  is  |e|  =  10~i    N/C,  what 
will  be  the  horizontal  velocity  of  the  electron  as  it  leaves  the 
space  betvjeen  the  plates  on  the  left  side?     (The  charge  on  an 
electron  is  q       --1.6  ^  10*~"^^  C.) 
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7.      Calciilatie  the  work  done.  In  moving  n  charge  q  =  1  C  at  constant 
speed  throup^h  a  displacement  r  =  IQ  i  in  a  field  K  -  -10  i. 


8.      An  electric  field  is  observed  to  increase  as  follows:  E 
Calculate  the  v7orl<  done  in  moving  a  charge  q  =  1  C  from  x 
to  X  -  3  m. 


9.  Suppose  the  dipole  shown  in  the  diagram  of  Question  one  is 
exposed  to  aii  electric  field  E  =  10  i  20  k,  VJliat  is  the 
direction  of  the  net  torque  on  the  dipole? 
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The  above  diagiram  shoves  t:be  t3"ajcctory  of  an  electron  before, 
cluringj  and  after  entering  the  space  bc-:tv7GGn  i:\<!0  parallel  plates. 
Suppose  v;e  know  that  Jl  ~  0.05  ni,  and  that  the  plates  are 
O.OO^f  111  apart.     If  the  electron  enters  vith  a  horJ.?.ontal  velocity 
of  4  X  10 lu/s,  V7hat  tnust  be  the  value  of  the  electric  field  go 
that  tlie  electron  ju-ot  misses  the  edge  of  the  bottom  plate? 
(Include  magnitude  and  direction.) 
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The  dlngrni,;  bonov.'  .'-■liov.'s  a  cl)ar,"j!  con f i};ir,-al:lon  cnllcd  an  elect r:ic 

dlpolc;.    'J'hc  c!-:Rj-;'.r':;  arc:  fscpnrni  ccl  by  y  J.i.i.Lauc.t'.  of  ]()-'•  m.     ]  1  the 

charges,  c;      jq-"''  c,  r.ro.  oxpnscxl  to  ar.  electric  field  V.  -10  i, 
vihnl;  is  the  net  force-  on  the.  dipolc? 


A  charge  q  -  7I-IO  C  is  suspondcd  from  the  end  of  an  insulnted  rod 
of  lenp.th  r  ^  1  m.  C.'ilcvilal-.e  the  torqua  ab'out  the  orif.'.iui  due  to 
the  force  on  tha  cl'iargo.  Tho  uniform  electric  field  is  sliovni  in 
the  diagrsiii. 


Su-ppo.9f'  ihe  dipolo  sl)0V7n  in  tlie  diaf.rcW  of  question  one  is  exposed 
to  an  electric  field  E  10  3.  What  is  tlie  magnitude  of  the  net  ' 
torque  on  the  dipole? 


Suppose  the  dipole  shov.m  in  t])e  dia^a'am  of  question  one  is  exposed 
to  an  electric  fdeld  K  =  10         VJliat  is  the  value  of  the 
potential  energy  of  the  dipole  in  that  position? 


Tv70  large,  pnrc^llel  plal.cs  arc  c^ppos j  l:o].y  clnn-f'.cd.     T\w.  cleclrlc 
f  i.elci  produced  by  e^.ach  plate  can  he  described  hy  K  -  d/lh:  .     "J  f 
in  the  nhovci  diajvraiii ^  tlici  fj.eld  produced  by  each  plcU:e.  jc- 
E  =  ]()  N/C,  \Anil  is  the.  net  field  between  the  tv7o  plater.? 


/I 


<r  -..rnuniriLU 


Art  electron  enters^  the  space  betv7een  tv:o  paralle].  plates  with  a 
horJ.riontal  ve.loelty  vjj      100  kin/s  (see  diagram  above).     If  the 
net  electric  field  betv?Gen  the  p]  ates  is   |e|  ^  lO*^'^     N/C,  what 
V7ill  be  the  liorizontal  velocity  of  tlie  electron  as  it  leaves  the 
.space  between  <"he  plates  on  the  left  side?     (The  charge  on  an 
electron  is  q    ^  -1.6  x  lO'^'^'*^  C.) 


7.       C;i1  cp]        lh(\  vor].  tier;),':  l>y  j.,:,  (..ij  1     rlc  :i  n  :\  eh;  vj-i^ 

rich]      -]0  J. 


8.      An  clcc(:r:Lc  field        chanfp'iig  V7li..h  por.j.Uiort  an'  fol.1ov.\s:     E  -  -lOx  J. 
Calculc'ile  tl)o  \;ork  doric  by  an  oul:t-^idc  agent:  :in  niovlng  ci  ch.'irj^c 
q  =  ].  C  from  x      1  lu  to  x  3 


9.      Suppose  the  diLpolc  shov?n  in  the  diap,i:civn  of  quest:}  on  one  is  exposed 
to  an  electric  fieJ.d  K  =  10  i  -  20  f;.     Uhat  is  the  diirection  of 
the  net  torque  on  the  dipolc? 


/ 
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1,      A  plane  travels  AO  miles  due  north.     It  then  turns  due  vest  and 
travels  for  30  miles.    The  total  displacement  of  the  plane  is 


2.      The  runway  of  an  airport  is  50C0  ft  long,    A  cargo  plane  starts  from^ 
one  end  of  the  runway  and  develops  a  constant  acceleration  of  2  ft/s  . 
Fifty  sec^v.ids  after  the  start  the  pilot  notices  some  def.ect  and 
immediately  applies  the  brakes •    Assuming  instantaneous  change  of 
acceleration,  what,  is  the  minimum  (constant)  acceleration  that  must 
be  applied  for  the'  plane  to  stop  on  the  runway? 
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3.      In  the  figure  the  displacement  of  a  particle  is  plotted  as  a  function 
of  time.    Of  the  points  labeled  by  alphabetic  letters  on  the  graph, 
•  select  the  one  at  which  the  magnitude  of  the  velocity  is  a  maximum. 


B 


t 


4.      A  force  of  6  N  applied  to  a  block  causes  it  to  accelerate  at  12  m/s^. 
If  the  mass  of  the  block  is  tripled  and  the  same  force  is  applied, 
what  will  be  the  acceleration  of  the  block? 
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A  1.0  kg  block  rests  on  a  horizontal  surface.    The  block  is  tied  to  a 
rope  and  a  horizontal  force  of  magnitude  5.96  N  is  applied  to  the  other 
end  of  the  rope.    The  coefficient  of  kinetic  friction       =  0.2.  Vlhat 
is  the  acceleration  of  the  block? 


6.      A  section  of  level  roadway  has  a  radius^,  of  curvature  c:f  200  m  and 

is  expected  to  handle  traffic  at  10  m/s.  What  minimum  coefficient  of 
friction  prevents  skids  at  this  speed? 


EKLC 
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The  diagram  shows  ho  -r 


30- 


20 


10- 


rrce  applied  to  a  5-- lb  object  varies  w3.i:h 
the  displacement  of  the 
object.    Calculate  the 
work  done  by  this  force 
in  moving  the  object 
from  the  origin  to 
.     s  =  20  ft. 


4- 


10 


15 


A  constant  force  of  magnitude  200  lb  is  required  to  move  a  bl-ock 
along  a  horizontal  floor  with  constant  speed  of  S  .'t/s.  The  force 
is  directed  along  the  motion  of  the  block.     Calculate  the  povrer 
delivered  by  this  force. 


9.      At  point  A  a  100-kg  roller  coaster  has  a  kinetic  energy  equal  to 

5000  J.  Ifliat  will  be 
the  kinetic  energy  of 


the  coaster  when  it 
reaches  point  B? 
(neglect  friction) 


A 

K:=5  J 
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10       A  6-kg  body  is  moving  toward  the  positive  x-direction  with  a  speed 
of  8  m/s.    \^at  is  the  magnitude  of  the  body's  momentum?  (Include- 
units.) 


11       A  3-kg  body  is  moving  toward  the  positive  x-direction  with  a  speed 
*  •    of  2  m/s.    An  impulsive  force  applied  to  this  body  causes  it  to 

change  its  velocity  to  6  m/s  toward  the  positive  x-direction.  The 
magnitude  of  the  impulse  imparted  to  the  body  is 


12.      Two  masses,  m,  =  8  slug  and        =2  slug,  move  toward  each  °ther  on 

1  ^  a  frictionless  table 

with  respective  speeds 
^  -H.  of  4  ft/s  and  8  ft/s. 

They  collide  and  after 
the  collision  moves 
directly  to  the  left 
with  a  speed  of  3  ft/s, 


^1 


/  /  / 


/  /  /    ^   ^    ^  ^ 


m 


T 


2 

-r7 


moves  toward  right 
and  has  a  speed  of 
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13. 


15. 


Ti^o  identical  uniform  spheres  each  of  radius  r  and  mass  m  are 
resting  on  a  horizontal  table.     If  the  spheres  are  in  contact 
write  down  an  expression  for  the  magnitude  of  the  gravitational 
force  exerted  by  one  of  the  spheres  on  tne  other. 


14.      Two  particles  of  masses  m^  =  1  kg  and  m^  =  4  kg,  respectively, 

are  separated  by  a 


jn 


Kc:  -  3^  ,  distance  of  3  meters. 

,  ;  p  I       •         Neglecting  the  effect 

*0— —  G  ^  of  all  other  masses  in 

j^^   I  the  universe,  compute 

im     >J  the  magnitude  of  the 

gravitational  field 
strength  at  a  point  (P) 
.   .   .  located  on  the  line 

Joining  the  two  particles  and  at  a  distance  of  1  meter  from  m  . 

(G  =  6.67  X  10-11  N-m^/kg^O  ^ 


Calculate  the  work  that  must  be  done  against  gravity    in  order  to 
assemble  the  t^o-particle  cc:.figuration' of  problem  14  starting  with 
the  two  particles  at  an  infinite  separation.     (Assume  the  effect 
ot  all  other  bodies  in  the  universe  to  be  negligible.) 
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16.      T..70  point  charges  an   separated  by  a  distance  of  three  meters. 

The  value  of  each  charge  is  +1  coulomb.     \^hat  is  the  magnitude  of 
*     the  force  exertrd  by  one  charge  on  the  other  charge? 


17.      A  charge  q  =  -IC  is  exposed  to  an  electric  field  E  =  20i.  Wha 
is  the  magnitude  and  direction  of  the  force  on  the  charge  q? 


18.      Tvo  point  charges  q^  and  q^  are  one  meter  apart.     If  q^  -  -^C  and 
q    =  +4C,  what  is  the  magnitude  and  direction  of  the  electric 
field  at  point  P  shown  below? 


^ 

«  ....  ^^^f^  ?  rif^.,  — r>o- 


•J  pj.^  i>o<  1  C'-'S  


r 


ERIC 
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cr 

19.- 


Two  large,  parallel  plates  are  oppositely  charged.    The  electric 
field  produced  by  each  plate  can  be  described  by  E  =  oI2zq.  If 
in  the  above  diagram,  the  field  produced  by  each  plate  is  E  =  20  N/C, 
what  is  the  net  field  between  the  two  plates? 


20*      Calculate  the  work  done  b:^  an  outside  agent  in  moving  a  charge 
q  =  1  C  at  constant  speed  through  a  displacement  r  =  -10  1  in  a 
fit:ld  t  =  -20  i. 
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2. 
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3. 
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n. 


kg-m/s 


% 


12. 


[ 


ft/s 


13. 


% 


l^i.  T(P)= 


N/kg 


5.      W  =  ' 


r 


] 


16. 


N 


17. 


18, 


N/C 


19. 


N/C 


20. 


Ill  t.liC'  dJ^^<^\r;ain  above,   the  rynbo.!   v  is  ck'.fi.ncnl  avO.  :i  f  J  .s  cnllcO! 


Fj.j;in:u  I  on  the  next  pa^^c.  .shov:r.  on  area  of  \::ull:h  V:  ^  2m  -nnd  lent;!.]! 
b  =  ^4      at  an  ancrla  of  30^^  wit;;  rcripcc.t  to  the  jj-axis,     An  e.lactri 
field  E  is  parallel  to  the  y-axis  nnd  lia.;  a  ma^'^rJtudc  of  10  N/C 
(scic  F-lc^irc  2  on  the  next  psj'o.).     W'nat  Is  tlic  elect:  ic  flux 
thronj2.li  the  sin*fr«co  srrn  hVJ? 


A  cJosed  cube,  one  r-.c^.ter  cn  edge,  is  plocod  in  an  electric  field 
given  by  K  ^  -9  j .     V'hat  is  the  electric  flux  througli  Ih-^  snrf;.?(:e 
of  l:he  cube? 
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The  figure  on  the  left 
shows  i  portion  of  an 


infinitely  long  \^ire  with 
a  uniform  charge  X  =  1  C/m. 


Use  GauSvs's  law  to  deter- 
mine the  electric  field  at 
point  P  which  is  a  distance 


of  2  m  from  the  wire. 


5.      Which  of  the  following  can  be  considered  a  Gaussian  surface? 
(There  may  be  more  than  one). 

A.  Spherical  shell 

B.  Open-ended  cyliiiderical  shell. 

C.  Six-sided  cubical  shell. 

D.  A  hemispherical  shell. 
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'6.      The  figure  on  the  Ifeft 

shov7£j  pari:  of  a  very  lar[7,e 
plane  v/ith  a  uniform  charge 
>,-vC-'  density  0  -  180  C/m^  .  Use 

V^^/  Gauss's  lav7  to  determine  the 

•  magnitude  of  the  electric 
field  at  point  P  which  is 
2  m  from  the  plane. 


A  non-conducting  sphere  (a  =  +3  C/m  )  has  a  radius  of  one  meter.  The 
sphere  is  plunged  into  a  very  cold  liquid  solution  (temperature  =  1°  K) 
and  transforms  into  a  conductor.    What  is  the  surface  charge,  a  (C/m^). 
of  the  sphere?     (The  volume  of  a  sphere  is  4/3  iTr^  and  the  area  is  4lTr  ) . 


r 
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8.      The  diagram  below  slrcws  the  magnitude  of  the  electric  field  plotted 
as  a  funcnlon  of  distance,    Wiich  of  the  following  objects  could 
produce  such  an  electric  field? 

A.  A  uniformly  charged,  non-conducting  cylinder 

B.  A  charged  conductinp;  sphere 

C.  A  charged  conducting  cylinder 

D.  Either  B  or  C 


E(N/C) 


r  (meters) 


ERLC 
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9.      In  the  e.quation  for  Gauss's  law 


the  q  term  indicates: 

A.     The  given  charge  enclosed  by  the  Gaussian  surface 
The  net  charge  enclosed  by  the  Gaussian  surface 

C.  The  net  charge  enclosed  by  the  Gaussian  surface  and  any 
other  charges  in  proximity  to  the  Gaussian  surface 

D.  The  absolute  value  of  the  net  charge  enclosed  by  the  Gaussian 
surface 


10.      A  positive  charge  of  ^9  coulombs  is  placed  at  the  origin  of  the 
coordinate  system  shovm.    A  spherical  surface,  whose  radius  is 
3.0  m,  has  its  center  at  the  origin.    Find  the  total  electric 
flux  ^    through  the  surface.     (Use  9  x  lO'-'i2  c2/M-in2.) 
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1.  -   In  the  diagram  above,  the  symbol  <{)  is  dofinad  and  it  is  called: 


Figure  1  on  the  next  page  showt*  an  area  of  width  W      2  m  and  length 
L  =  4  n  at  an  angle  of  30''  with  respect  to  the  x-z  plane.    There  is 
in  this  region  an  electric. field  E  parallel  to  the  y-axis  with  a 
magnitude  of  10  N/C  (see  Figure  2  on  the  next  page)  .    Wliat  is  the 
electric  flux  through  the  surface  area  LVJ? 


A  closed  cube,  one  meter  on  edge,  is  placed  in  an  electric  field 
given  by  E  =  -9         Wliat  is  the  net  electric  flux  through  the  entire 
surface  of  the  cube? 


/i.       The  fi^^in'L-  on  Ih.'  ]off 

SllOV.T.;    0    pOj.tjc:!  of 

3  *t  1  r  -i  I  \  i  I  c  ?  j/  ].  (■  • :  ■  ;^  \ ;  1 1  t  \    J  I  ^ 
r.  uiiJ.J'cn-j:'  c^:'V;^'^  ).  -    !1  (•/< 
,  Gauss's  ]a\'  to  (V-lcv- 

vih.o.  the  r;lcc:lrlc.  f  J 

y. 

oi"  2  M  frcv.li  the  \:.i.vc, 


Wiich  of  the  follo\ving  can  be  considerccl  a  Gaufjfrian  surface? 
(There  may  be  laore  than  one)  . 

A.  Spherj.cal  shell. 

E.  Open-onded  cylinder ical  shell, 

C.  Si>^~sjded  cubical  shell. 

D.  A  plane ;  3m  x  4m. 
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6  .     Tlic  rj  [  v.r on  tJjc  ]  i-  T  ( 


Oj 


a  un:ilor];i  cii-r*;^^  (.'C:i::.iiy 

lav7  to  dc'Leri'.inc! 
ragnll  udc  of  t1ic-  rl  c:ct  rlc 
f  1 0 1  d  a  t  j )  n  ;i  t  1 '  \:  1 1 J  ]  j  j  f ] 
2  111  iroi^'i  tlic  plMuc , 


7.    A  non-con^lucting  splierc  is  uniformly  charged  \rjM:li  a  chargo 

ctensity  p  -  *i-3  C/iii^  .     The  sphere  has  a  radius  of  one  mater .  The 
spliere  as  plunged  into  a  very  cold,  non-conducting  .liquid  solution 
(temperature      1^  K)  and  transfo3:ms  into  a  conductor.    \^haL  is  the 


surface  char^io,  or  (C/m^),  on  the  sphere? 
is  h/3  'irr^  and  the  area  ir,  Arrr^*)* 


(The  volume  of  a  sphere 


ERIC 


9. 


ih.Ci  q  1.1-  rj..         I  c/.  l.C:.;; 

A.     'J'Ik^  ciiav^;^:  cjic;io;;cu  ]jy  tor  Gai::u;j;ih  fUiiTrir^' 

H.     Till-  ]K  l  Cj'^iV^,:   cpojor^ecl  by  tlu.'  G:.v:;sJ;  j-;  Si'..  J':: c-«l^ 

C.  TIjC:  nc^l;  c:n:.j f:''»clo:;ec'  l-y  tli:.-  C^n:;::  :ioii  HU''f:-,;:c^  iiiir]  rr, 
other  Cti::r[;i^r:  :j,v:  '];roxlr,:i.t  y  \.c  thi-  C::i::^:-.:i  r-.i  ru  "f;iL"C' 

D.  The  absolute  valu^i  of  tlie  liCi:  clinrj/-  cji:;!  o:u^u  by  th^-  G 


10.    A  3)os:Ltivc:  cliar^Mj  or  .9  coulombs  is  pl^^ced  at:  the  or:I  r.in  of  n 

coordinate  syntci!].     A  ^^plirrical  surf.r'.cc.^  vrliorjc  radlur.  is  3.0  v.]y 
has  its  center  at  tl)C  oriirihu     Find  the  total.  o.lcctr:ic  flro:  (;., 
througli  tlic  f:in:face.     (Ii^;e  f:-    ^  9  x  lO'^'' C^/N-m^.)  '  ^'^ 
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You  may  need  the  following  constant: 


— L.  =  9  X  10^  K-mVc^ 


An  electric  potential  difference  between  two  points,  A  and  B,  ivS 

defined  to  be  the  work  per  ^        that  must  be  done  to 

move  a  positive  test  charge  from  A  to  B,  keeping  always  the  charge 
in  eiqullibrium. 


2.       Wiat  is  the  electric  potential  at  a  distance    3  x  10"'^m  from  a 
charge  of  3  x  10"^  C, 


'pagG  1  of  5 


Name 


VOLUME  J  PRE-Ti:ST 


3.        Two  Charges  -l  lU  ^  C  and        =  2  x  10"^  C  are  sep.Matod  by 

a  distance  of  5  cm.     \■^^at  is  tlie  electr-i.c  potential  at  a  poiui  F 
shovzn  in  the  diagram  below? 

^1    5  cm  10  cm  P 

^ — ,  0  '  o — 


The  potential  at  a  point  located  at  a  distance  r  from  the  center  of 
a  non-conducting  sphere  of  radius  R,  charged  uniformly  .with  a  total 
charge  Q,  is  proportional  to    for  r  <  R, 
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5.        The  electric  potential  at  a  point  a  cl        nee  r  from  a  cliargc 
distribution    is  given  by, 

V(r)  =  3  r' 

In  terms  of  the  distance  r,  what  is  tlie  magnitude  of  the  field 
intensity  at  that  point? 


6,        Two  charges  q    =  3^0      lO*"^^  C  and  q    =  3,0  x  C  are 

r  2 

6,0  X  10"^^  m  apsfflET.  Wiat  is  the  electric  potential  energy  of 
this  system  of  ciuainc?es? 


EKLC 
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^*      ^  2«0  microfarad  television  set  capacitor  is  subject  to  a  3000- 
volt  potonf  fal  difference  across  its  terminals.     VJliat  is  tlie 
charge  o        r^h  plate  of  the  capacitor? 


8.     JL.  parallel  plate  csaacitor  shown  in  tfe  diagram  belov;  consists  of 
too  parallel  conducz±ag  plates  of  arcrn  A^  separated  by  a  distance 
£.     The  charge  densxty  (charge  per  unit  area)  on  each  plate  is 
- — 0  and  -  o  respectively.     I-Jhat  is  the  capacitance  of  this  capacitor? 
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•I 

9..      What  is  the  capacitance  of  the  earth,  viev/ed  as  a  spherical 
conductor  of  radius  6300   km?     (Include  units). 


10^      l^at  is  the  potential  at  1  cin  from  tSu      nter  of  a  non-conducting 
sphere  of  radius  1  mm,  charged  unifor:    ,  v/ith  a  total  charge  of 
10-^  C? 
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VOLUME  J  POST-TEST 
You  may  need  the  following  constant: 
4ttL      =    9      10^  N-mVc^ 


Choose  one  or  more  of  the  following  statements.  An  electric 
potential,  V^-V^  is: 

A)  directly  proportional  to  W^g. 

B)  indirectly  proportional  to  -Wg/^. 

C)  indirectly  proportional  to  q^. 

D)  directly  proportional  to  q^. 


vmat  i.  the  aectric  potential  ,t  a  distance  3  .  fro.  a  charga  of  3  C7 
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3.      The  electric  potential  at  a  point  P  is  9  x  lo^  V,     If  the 
charge  q    =  +1.5  x  10~^  C,  what  is  the  magnitude  of  the 
charge  q^? 


2 


The  pcCxntial  az  a  poirnt  located  at  a  dist^nace  r  from  the  center 
of  a  Dnaar-conductiiag  .spfeirei  of  radius  R,  charged  uniformly  with 

a  totaHxharge  Q,.  is  prnDpoTtioEial  to  

for  r  >  31. 


5.      The  elec:tric  potentiaiL:a.t  a  point  a  distance  r  froBi  a  charge 
distribution  is  given  i:by, 

V  (r)  =  6r^ 

In  terms  of  the  distaime  r,  what  is  the  m^^m.tude  of  the  field 
intensity  at  that  poiirt? 
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6.      Two  charges       =  2.0  x  IQ-^^  C  and       =  3.0  x  10^^^  C 

are  6.0  X  10^^^  lu  apart.  Hov;  much  energy  was  expended  in 
gathering  this  system  of  charges? 


A  20  microfarad  capacitor  is  subject  to  a  3000-volt  potential 
difference  across  its  terminals-    I^hat  is  the  charge  on  each 
plate  of  -the  capacitor? 


8       A  parallel  plate  capacitor  shoim  in  the  diagram  below  consists  of 
^  two  parallel  conducting  plates 

of  area  A  separated  by  a  distance 
d^.    The  charge  density  (charge 
per  unit  area)  on  each  plate  is 
+  a  and  -  a  respectively,  ^^hat 
is  the  capacitance  of  this 
capacitor? 
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9.     What  is  the  cnpaclUnc.  of  an  isolated  sph.  ,  .  of  radius  r  =  1.8  meters? 
(include  units) . 


What  is  the  potential  at  1  m  from  the  center  of  a  non-conducting 
sphere  of  radius  10  m,  charged  uniformly  with  a  charge  density  of 

8.8  X  10-^2  ^1^3^  ^rp^^  volume  of  a  sphere  is  ^  TTr^  and  the  area 
of  a  sphere  is  4ur  ) .  -    -  .  ^ 
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VOLUME  K  PRE-TEST 


1.        Three  10  microfarad  capacitors  are  connected  in  series.    IsTiat  is  the 
equivalent  capacitance  of  this  arrangement? 


2.        Three  10  microfarad  capacitors  are  connected  in  parallel.    Wliat  is  the 
equivalant  capacitance  of  this  arrangeraent? 
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VOLUMb:  K  PllE-TIZST 


1 

3.       A  potential  of  20  volts  is  mGasured  across  a  2  Farad  capacitor, 
Wliat  amount  of  energy  is  stored? 


4.        For  the  circuit  shown  below,  the  equivalent  capacitance  in 
is  •  ?  • 


V  ^: 


V      12  volts 

Cj^  =       =  2  microfarads 

C2  =  1  microfarad 

C.  =       =  3  microfarads 
4  5 


5.       On  the  diagram  for  problem  4,  the  total  charge  supplied  by  the 
battery  is   ? 


i 
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t 

6,        In  the  left  diagrau.  shovm  belov;,  a  capacitor  is  shown  with  a  volt- 
meter measuring  the  potential  difference        (in.  volts')  across  tlie 
plates.     In  the  right  diagram  a  dielectric  of  constant  K  has  been 
placed  betvjecn  the  plates,  after  the  battery  which  charged  the 
capacitor  V7as  disconnected.    A  voltmeter  reads  the  potential 
difference,  V^,  across  the  capacitor  with  the  dielectric. 

How  does  the  magnitude  of       compare  with  V,? 


The  units  of  current  :  the 


A  wire  is  1  meter  long  and  has  a  cross-sectional  area  of  0.001  square 
meters.    The  resistance  of  the  wire  is  found  to  be  10  ohms.    What  is 
the  value  of  the  resistivity  for  this  material? 
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9,      A  100  ol;m  resis'tor  is  connected  acx-oss  the  tcrininals  of  a  10  vult 
battery,    Wmt  is  the  maaniluclc  of  the  current?     (Include  unity) 


10.      The  griiph  of  voltage  versus  current  for  an  'ohmic'  resistor  v;ill 
be 


J'  i\  .1     I A 


.1 


1.       If  a  >!-rar;icl  crzpac'ilor  ^  ..orv::^  /;  jou;lc^;  of  onorr^y,  vhat  1?  the  pol;unt: 


?.      Tlic  rui-perc  :uj  tlie  unii.  of  .   (one  v:ord) 


3.      Tlnrca  20  inicrofarnd  c^pocif.o.rs  ava  connected  in  series .     Wiiat  is  the 
cqtiivajcnt  capacitance  of  this  airrancomenL? 


^1.      A  wj.ra  io  2  wetors  long  and  has  a  cross-sectional  area  of  0.001 
sqtiare  vnctors.     If  the  resistivity  of  the  material  is  0.01  ohm-iu, 
vhat  is  the  resistance  of  the  V7ire? 


EKLC 
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In  Vuk: 
\v.cl(.  r  \ 

d if  fox 
dlclC'Cl 


'-YV^-^-  '"^ ^-  t';  r:\.v. v^^   (in  vol  uO  cryus, 


'  v.]i;[  fi?  '::!i;.i';'.  d   1  fic 


Vi'lKiL  is  rlic'  of  V 


( 
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G.  J 


"I  ic. 


-  of  I'JO  ohr:..     I'ilin!:        the  currcint  in  ihj  v;irc'? 


Thr-.-^  :20"  nicrofarad  capacitors  are  connectGd  in  parallel.  \^\at  is  the 
aqu:v-;jlMit  capacitance  of  tliis  arrangeinGnt? 


For  L.i.i  circuit  sho\:a  below,  the  equivalent  capacitancvii  in  \iy 
is  ? 


V  =  12  voltj 


—  2  microfarads 


1  ruicrofai^ad 


=  3  microfarads 


EKLC 


:page  3  of  A 


ERIC 


Ma—   c.,     lov.  i 

StiiuC'Cn!:  ID  l^lwrbcv    -  r,;-  Lriter 


Thysics  S211  22  Novcirbcr  -19 

IJ—jl'Z  1.  PRD-TKST 


A  soeirco  (or  sc:_t:  ^  of  CLiLnctrcTTiotive  far:ce  (cr^f)  .cim  be  described 
a  device  ia  vjliicl.  dicnic::iL,  Hschauical,  or    or.:  otiicr  form  of  eri:::: 
is  changed  into  energy,     [JiXl  in  one  word,) 


Joule's  Is^  applies  onlj  to  resistors  and  y  he  x^itteu:  as:  (Cliocse 
the  correrit  form;  there  xxay  be  more  than  ^nel) 


A. 

F  = 

B. 

C. 

P  - 

D. 

P  = 

3i.    A  2-ohin  re.3lsttax  ±s  jpilace^  In  a  coffeG  od^  fillletl^ith  V7aH:ier-  Z_ifa 
2-ampere  currant  fikiwss  tfcrongh  this  rcslsitkr,         many  jouiferr  nz 
electrical  emsxgy  are  coiHverted  into  hesnc  .iliy  tte  resistor  aai  ensEiry 
second? 
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4.     Ihi  the  figure  s>ic       .lalov,  tiie  follc-v:!'     values  sre  knov;n: 

c  =  10  volts 
r  =  5  ohms 
R  =  3.5  ohn^.s. 


A 


Mhat  is  the  valiiiK'  cf  tTne  current  i  (iaiclufc  units)  ? 


5^    m  the  figpTO  shoCTL  baHiOw,  tfe  equivaXcrt;-  reads  tanc.e  of 'the  circiial 
is 


f 


ERIC 
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5.     In  the  fiour.     ;hr  n 
loops  can  vol.  fiuir 


2r.lDt7,  ho:.-  n:ir^y  ""branch  -Diiir.^*'  anc^  hov7  man 


r: 


7.    The  vain-c:     of  iho  carmpour. -iits  of  die  circuiLil: 

1 


[2 


- — A  A  / 


'vV\^■^'V  r 


shoT-'TT; 

K,  ■ 

3  9  , 

El  - 

6  V  , 

17  V  , 

O.G  o  , 

0-  4  n  , 

v:hea^i£ii  j;  rc'itro.seDtf;  tbc.  iiil:£n:nal  resist v^nce  cD.f  a  sG^mrce  ol  etaf. 


page  3  of  4 


An  jdeal  ari-.niGter  v;ould  h:nv£ 
(Fill  in  one  ^roril.) 


resistance , 


An  ideal  vcltTiiater  v'ould  hr^ve   .   resistance. 

(Fill  in  one  wrd.) 


Such  a  circuit  is  callM  a 
i(Fill  in  two  words  • ) 
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VOLUHE  L  rOST-TF-ST 


1-    A  current  flovjc  through  a  resistor  in  an  electrical  cireuit.     In  ternii 
of  the  eurrent  i  and  the  resistanee  P.,  v?hat  is  an  expression  for  the 
rate  of  energy  dissipated  by  the  resistor? 


2.     In  the  figure  shown  belov;,  the  following  values  arc  known: 

e  =  10  volts 
r  =  1.5  ohms 
R  =  3.5  ohms. 


A 


 0  . — .  , 

R  < 

V 

 c  ~ 

VJhat  is  the  value  of  Vt>  -  Va? 
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In  the  figure  shoun  belcnr,  v:hat  is  the  minimun  nun^ber  of  "branch 

points''  and  the  inlniri/j:i  nurbcr  of  independent  ''loops"  that  arc 

sufficient  for  the  analysis  of  the  circuit  by  the  use  of  Kirchhoff 's 
rules, 


^1  ^2 


V 


A  real  animeter  would  have  ^   resistance, 

(Fill  in  one  XTOrd,) 


0 
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The  diasram  belov:  sho^/s  a  circuit  called  a  irueatstone  bridge. 

li 


Such  a  circuit  is  used  to  measure 
(Fill  in  one  v;ord.) 


A  real  voltmeter  has  a  very  large  resistance  in  order  to  ensure 
accurate  measurement  of  .     (Fill  in  one  vord. 
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The  values  of  the  conponcnts  of  the  circuit  shown  bclov/  are 


4- 


-vww 


El  = 
£2  = 


9^ 

6V 
20V 


where  represents  the  internal  resistance  of  a  source  of  emf. 
Calculate  the  current. i  in  the  circuit. 


In  the  figure  shown  below,  the  equivalent  resistance  of  the  circuit 
Is 


4Q 


4fi 
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9.    A  certain  5~ohrn  resistor  dissipatcr.  hccit  at  the  rate  of  3  vjattti.  If 
the  currc^rnt  through  the  5-ohm  renisLor  is  tripled^  v/hat  is  the  nc\; 
rate  of  heat  loss? 


10.     From  the  folldvlring  list  of  electrical  devices,  choose  the  one  (or  ones) 
that  is  (or  are)  a  source(s)  of  electromotive  force  (emf ) : 


A.  'el€^ctroscopa 

B.  VTheatstone  bridge 

C.  potentiometer 

D.  dry  cell 


ERIC 


0_  page  5  of  5       .  ..:| 


N^IMV   


VOLUME  L  POST-TEST 


Crou;-)  Lvt  icr 
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b.p,  loops 


6. 


7. 


ohms 


V7atts 
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VOLUME  M  PRK-TEST 


1, 


Id  the  absence  of  gravitational  and  electric  fields,  if  we  fire  a 
test  charge       with  a  velocity      through  a  point  P  in  several 
different  directions  and  observe  no  change  in  the  test's  charges 
velocity,  we  can  conclude  that  the  magnetic  field  at  point  P  is 
  (one  word) , 


2,      The  taugent  to  a  line  of  induction  gives  the 
at  t;hal  point,     (Fill  in  one  word.) 


of  B 


3. 


UNI 


a  vecmr  quoiniiip/ 


t 


m 


mmp  n 


webew 


In- the  above,  the  missing  unit  is  the 


(one  word) , 
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ff 

A,       The  dl.:>-rani  bcl.ow  shows  the  outline  of  a  catljode-rciy  r.ubc  v;xth 
electron/;  st  re  amir.  3  out  along  the  negative  x-a::is,     A  coil 
causes  a  magnetic  field  B  in  the  negative  ^—direction.     VJhat  mus^t 
be  the  d:irection  of  anV^'fel^'c rfic'*"i!:LC ^cTj.n  ordei^  to  canse  the 
electron  to  pass  thron^;h  the  tube  undcflected? 
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If  the  earth  can  be  considered  to  bo  a  Inrp.o  magnet,  vjhat  continent 
is  closest  to  the  north  pole  of  the  earth's  magnet? 


6.      A  l-meter  rod  carrying  a  current  x:5  Til.  is  placed  in  a  magnetic 

field.     If  a  force  of  IN  is  meas^e.:  as.  acting  upon  the  rod,  whcit 
is  the  component  of  the  magnetic  i-Ldui2±iiGHi  (in  gauss)  perpendicu] ar 
to  the  rod? 


7.      Through  the  loop  shown  below  a  2-ainp  current  flows.     The  square 
loop  is  one  meter  on  edge  and  malces.  an  angle  of  30°  v7ith  the 
bottom  of  the  paper.     If  the  magnetic  field  has  a  magnitude  of 
10    gauss,  and  is  into  the  paper,  vrhat  is  the  magnitude  of  the 
torque  on  the  loop? 


X    X    V  X 


X  X 
X 


X 


X    X    X  X 
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7, 


■J*!] e j; ci  i  £i  a  u n  1  f.  o r m  m a gn  e tic  f  i ci 3 . d  In  I: h  e  r c :i . xx  r.i  vc- n  by 

^=  3.8  X  10'-^  k  T.     V?hat:  is  the  torque  on  tlic  coxl  at  thc 
inst^int  tho  angle  bclvjeen  the.  plnno  of  tlia.coD.J.  and  the  xy*-p.lnno. 
is  (f»  ^  30''   (Lowaxd  the  negative  ?:-ax3s)? 
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      VOLUMi:  M  rR]>Ti;ST 

t 

-A 

10,    The  charge  to  :nass  ratio  for  an  olc  otr  .i  is  c/ia  •-=  1.76  >:  .1.0"'""  C/1;" 
If  an  clGctron  is  shot  into  a  rci'ion  p.-rpend:i.culor  to  tlio' ina'-nefic"' 
field,  what  is  tlie  radius' •of  the  cixcilur  path  of  the  electron 
The  velocirj  cT  the  electron  is  1.76  >  10 ^  m/s  and  the  magnetic 
fieM  has  a  iaa^',nitiuu3o  of  10'  gau£j;j 


page  5  of  5 


ERIC 


.«: 


I 


1 


Physics  S211 


Date  4  Dec  ember  1969 


ANSWERS 
T  0 

VOLUME  p  R  £  -  T  f:  s  J 


Question 

Ter-minal  Objeotive 

1 

097 

2 

c?iinFC.t±on 

3 

f098^ 

tesla  (or  10 gauss 

A 

im: 

negative  z--direction 

5 

101 

Antarctica 

6 

102 

Tesla  (or  10^  gauss) 

7 

103 

..2  N-m 

8 

104 

current 

9 

105 

"■76.x  10"-^  j  N-m 

10 

106 

1  X  10"^  m 

DJvJsioii  ].?. 
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Which  of  the  follcvirig  is  true  ahowt  aunlfori:^  n.n-nctic  f.i.(?.ld?  (There 
may  be  mora  than  one,  or  tlie?:e  may  be  noi'ic) 

A.  The  un:it  of  Mgnetic  fac.l.d  Is  tlie  ■  vrcber . 

B.  Map^netic  and  electric  fields  can-  be  added  directly. 

C.  The  force  on  a  charge  inoving  in  a  v..agnetic  f  J  eld  will 
always  be  perpendicular  to  the  velocity  of  the  charge. 


2. 


<g) — 


From  the  above  diagram  decide  upon  one  or  iv.ore  of  the  following: 

A.  Points  A  and  B  represent  points  of  equal  potential. 

B.  At  point  A,   the  magnetic  field  is  the  largest  in 
magnitude. 

C.  The  direction  of  the  rnagnetic  field  at  point  D 
is  to  the  riglit. 

D.  The  direction  of  the  magnetic  field  at  point  B  is 
perpendicu.lar  to  the  line  of  induction  at  that  point. 


EKLC 
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       voia:mk  n  ih)sT'  rnrr 

3.     A  Ti]cif»ncL;U:  riold  Is  foiDvl  to  have  a  sLrcn:;l;li  of  l.O'*  p^.-iiiss.     Whcif  is 
tho.  in^:)onlt:ude  of  tlixs  f:io]d  dn  MKS  iinif.s? 


•I.     Tlie  diagram  bclov?  sliov;s  lihc  outliiie  of  a  catliodo-ray  iv.bc  V7itii 

.  cilcctroufi  KLreaiiirn^  out  along  thu  negat  ive,  x-ax.ls.     A  coil  pi'oduc.os 
a  TKignetic  field  li  in  Llio  positive"  z-dirocllon.     VHiat  uuust:  bc:  t\u\ 
direct:! on  of  an  olect:]*it^  field  in  order  t.o  cause  Die  electrons  to 
pass  throur.^li  tlie  tube  imcl_c^J^Iect.cd? 
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A  current  of  10  A  flows  through  a  \\!xre  V7hlcli  lies  coiupletely  in  the 
xz~plane  (as  sliown  above)  .     If  the  wire  is  exposed  to  a  magnetic  field 
B  ~  -i-  10  k  tesla,  vzhat  is  the  Biagnitude  of  the  force  per  unit  length 
on  the  wire? 
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7.     The  loop  ,s]iov.'n  J.ii  llv/  ,f.i[;uj't'  l)C.'ltr.;  V'Oii.ld  liirn  In  {]):? 


8,    Tlic  coil,  of  a  galvanoiiiGter  is  2.0  cm  high  -and  1.0  cm  \-7ide  and  has 
250  turns.     Tlie  coJ.l  is  exposed  to  a  uniform  magnetic  field 
B  ~  2000  gauss.     If  a  current  of  1  x  10'"'^  A  produces  an  angular 
deflection  of  30°,  what  deflection  does  a  current  of  2  x  10*'^  A 
produce?     (Hint:  m'-Al.^  =  K(}> . ) 
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A  rcicLrtr.t-Mil.ar  c.ojM  has  50  l.urny  nncl  Crvrlcs  a  currc^r.L  uj"  10  A. 
1(:  is  Irini'Cr]  such  thai.  J.L  is  free  l:o  roLal-e  about  the  y-a>;iH 
(r.o.o  d  j.af'.rai.t) , 


There  Is  a  uniform  magnetic  field  in  the  region  given  by 
B  ^  -10  >^  10~    i  T.    What  is  the  magnitude,  of  tlie  torque  on  the  coil 
at  the  instant  the  angle  between  the  plane  of  the  coil  and  tJie  xv-planc 
is  (i)  =  30"? 


t 
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10. 


charo.c-cl  pnrLiclc  .ho-.-,  an  the  dn.a.,rr:r.  vclc::  . col  lected  ^_ 
mfinet-ic  ficW  and  novo,  in  a  circl.  of  r.-.<l.rs  c-cpal   -■^/>        .  ![. 
the  li-f-ield  and  the  cli:-u-i:..  v;ere  dcv.hlcd  nr,  inr-ar.".  tiu.-  hut  the:  ina.!.! 
velocity  rcM^ilnccI  coiujtniit,  what  would  he  the  r.:v-  r.-.d:n.s  of  the  . 
wovins  char^'o? 
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1.     Accorciing  to  vhlcli  of  the  fol].ov7ing  rules  can  the  senr.e  of  tlic  rui^'jietlc 
field  lines  generatec]  by  a  current  be  determined? 


A.  VJith  the  thumb  of  the  left  hand  pointinc^  jn  tlie 
direction  of  the  current,  -the  fingers  v;ill  curl 
in  the  same  sense  as  the  magnetic  fiold  lines. 

B.  With  the  thumb  of  the  right  hand  pointing  in  the 
direction  of  the  current,  the  fingers  xcill  curl 
in  the  same  sense  as  tlie  magnetic  field  lines. 

C.  With  the  thumb  of  the.  right  liand  pointing  in  the 
direction  of  the  electron  flow,  the  fingers  curl 
in  the  same  sense  as  the  magnetic  field  lines. 

D.  Both  statements  A  and  C  above. 


2.     An  infinitely  long  cyl.indrical  wire  of  diameter  1  cm  carries  a  current 
of  6  mA  uniformly  distributed  over  its  cross-section.    Use  Ampere's 
law  to  calculate  the  magnitude  of  the  magnetic  induction  at  a  distance 
of  5  cm  from  the  center  of  the  vrire. 


3.    Use  Ampere/ R  lav;  to  calculate  the  magnitude  of  the  magnetic  induction 
at  a  distan'^.e  of  2  mm  from  the  center  of  an  infinitely  long  cylindri- 
cal wire  of  diameter  1  cm  V7hich  carries  a  current  of  6  mA  uniformly 
distributed  over  its  cross  section. 
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Tv70  lon;^  p«'jral.lel  concluctorF:  sepiWuicd  by 


era ' 


di£;taiic:(:  d  =  10  cvd  carry 
parallel  currents  of 
ia  =  3  A  and        -  15  A. 
(see  d:Lo[-ram)-  Calculate 
the  iT.ap.nitude  of  tlie 
(attractive)  force  per 
unit  len[^,tli  on  each  con^ 
ductor  due  to  tlie  current 
in  tlie  other  conductor. 


3A 


V 


15A 


When  the  unit  of  current  (the  ampere)  is  defined  in  terms  of  the  mutual 
force  betv7eGn  two  parallel,  long,  current-carrying  conductors,  the 
value  of  the  permeability  constant,  yoj  is 

A.  set  at  2  X  IQ-^  N/A^*. 

B.  measured  to  be  2  >^  10"'    N"/A^* , 

C.  measured  to  be  Air  x  10~^    K/A^ . 

D.  set  at  47r  x  io~'  N/A^*. 
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6.     A  long  .solenoid  lia.'-;  a  diiinalier  of  5  cm,  and  a  number  of  tvirns  per 
unit  lengtl}  n  -  500  t-u7:i-is/]ii.     VMat  is  the.  inaf;nitude  uf  tlie  magnetic 
induction  at  the  center  of  tlie  s^olcnoid,  v;hen  tlie  current  in  it  is 
1.5  A? 


Use  the  Biot-Savart  law  to  express  the  contribution  of  the  current 

element  dl  to  the  mag- 
netic induction  at  the 
field  point  P,  which  is 
located  at  a  position  r 
relative  to  dH, 


ERIC 


page  3  of  5 


Nan^o.   voi\}-:\:  y.  ri:':-Ti:sT 


8,     A  doricly  vjoLincl  recuangu.l  ar  50- turn  coil,  has  cl:ur.cui:-;  j' on'"-:  o^. 

12  an  >■  2!)  cin.     It  is  local'ccl  in  a  uniforia  i;^ac;iu'.t:i.c  fnolcl  of  D  ~  2  T, 
oriented  as  shovjn  in  the  c]lo'i\rnri.     If  the  loop  is  hroii^hl:  i!roMi  its 
position  as  indicated  to  the.  hnririontal  position  in  0.1       \?hat  is 
tho  raa£^nitudci  of  the  c'avo.ra;;o  eiaf  induccc]? 
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9.     If  the  soutli  ])ole  of  the  in  I'lC'.urc  A  is  i  dv  lh^  tcvarv^  tiio  ]ol.]i 

(tov:;.n-cl  left),   the;  ciirivnt"  ji>  the  lo<>p  is   (the  lai^m^t  is  j'^ir.-::  .1  iT  to 
the.  axis  of  the  loof) 

A.  c].oc]:vTi£Ci. 
.  B .     CO  11  p  t'  G  r c  ].  o  c:V. v:  i  s  e . 
C«  zero. 

D,     c!ec-rccij^:ii;g  in  tho  covtnte icloc-kv; J 5>c  dirc-.ction . 


10.     A  closed  conducting  loop  of  width  SL  and  length      is  moved  to  the  iright 
at  a  constant  speed  v  in  a  region  where  a  .magnetic  field  B  exists. 
The  resistance  of  the  loop  is  R.     If  the  field  is  uniform  and  normal 
to  the  plane  of  the  loop  the  induced  enf  5:a  the  loop  at  the 
instant  shov/n  is  given  by 


1 

1 


X 
X 


}x 

r 

X 

X 

X  ! 

\ 

X 

X 

X 

1 

X  1 

1 

1,  „  . 

X 

1 

X  1 
! 

X 


X     X     XI  -.edse  of  fieid  IT 
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1.    Which  of  the  following  statements  are  correct  (there  may  be  more  then 
one),. 


A.    The  direction  of  the  magnetic  induction  lines  produced 
by  a  current-carrying  conductor  is  established  by  'making 
use  of  the  right-hand  rule;  i.e.  ,  the  thumb  of  the 

right  hand  pointing        ^"^h:^  iSirt^ctr I -^r.     '  the  current,  the 
rigiht--^h£iT?^  finger  m"t\  j^totK  in  the  sem^-e  as  the  mag- 

net it   ivM^^sction  line* 


Nan?a   

Student  ID  Nui::ber 


.B^    Tfet  'dire<*ction  of  the  magnetic  induction  lines  produced  by 
a  current  carrying  conductor  may  also  be  determined  by 
making  use  of  the  left-hand  rule:  i.e.,  with  the  thumb  of 
the  left  hand  proce^img  in  th^  diT^ctlon  of  the  current, 
the  left--hand  fin^ef  will  curl  around  the  conductor  in  the 
same  sense  as  the  magnetic  induction  line© , 

C.  The  direction  of  the  magnetic  induction  lines  produced 
by  a  current-carrying  conductor  is  established  by  making 
use  of  the  right-hand  rule;  i.e.,  with  the  thumb  o£  the 
right-hand  pointing  in  the  direction  of  the  electron  flow, 
the  right--hand  finger  will  work  in  the  same  sense  as  the 
magnetic  induction  line.  .       .  • 

D.  The  magnetic  induction  lines  around  a  long,  straight, 
current-carrying  wire  are  circles  whose  centers  are  located 
at  the  axis  of  the  wire  and  whose  planes  are  normal  to  the 
axis  of  the  wire. 
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2.     A  long  cable  consists  of  two  coaxial  conductors ,  a  solid  inner  wire 
of  radius  a  =^  5  nim  and  a  thirj  outer  shell  of  radiiis  b  =  1  cm.  The 
two  conductors  carry  equal  currents  (ia  =  ib  -  10  A)  but  in  opposite 
directions.     Use  Anpere's  law  to  calculate  the  magnitude  of  the 
luagnetic  induction  at  a  point  midvray  betv/een  the  tv;o  conductors;  i.e., 
at  a  distance  of  7.5  luti  from  the  axis  of  the  cable. 


-  —  f  / 


3.     Use  Ampere's  lav7  to  calculate  the  magnitude  of  the  magnetic  induction 
at  a  distance  of  0.1  cm  from  the  center  of  an  infinitely  long  cylindri- 
cal wire  of  diameter  0.4  cm  x^rhich  carries  a  current  of  6  A  uniformly 
distributed  over  its  cross  section. 
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A,    Two  long  parallel  conductors  separated  by  a  distance  d  =  *20  cm  ca> 

parallel  currents  of 


ry 


d=20cm  — y 


X 


io=5A 


L=15A 


^^  =  5  A  and 
(see  diagram) , 


=  15A 
Calculate 
the  *iiiagnitude  of  the 
(attractive)  force  per 
unit  length  o 
ductor  due  to 
in  the  other  conductor. 


f  each  con- 
thc  current 


A  current  balance  is  an  instrument  used  for  precise  measurements  of 
currents.     If  the  current  in  the  two. parallel  rods  of  the  current 
balance  is  1  A  and  the  axes  of  the  rods  are  separated  by  a  distance 
of  1  m,  what  is  the  magnetic  force  betv/een  the  two  rods? 
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6^    A  long  solenoid  has  a  radius  of  1.5  cin,  and  a  number  of  turns  per 
unit  length  n  =  500  turns/m*    Vnat  is  the  magnitude  of  the  magnetic 
induction  at  the  center  of  the  solenoid,  when  the  current  in  it  is 
5  A? 


7.     Use  the  Biot-Savart  law  to  calculate  the  magnitude  of  the  magnetic 

induction  at  the  center 
of  a  circular  loop  of 
i  radius  r  =  30  cm  carry- 

ing a  current  i  =  3  A. 


r 
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8.     A  closely  wound  rectangular  50-turn  coil  has  dimensions  of 
10  cm      20  cm.     It  is  located  in  a  uniform  magncLic  field  of 
B  =  2  T,  oriented  as  shown  in  the  diagram.     If  the  loop  is  brough 
from  its  position  as  indicated  to  the  horiJiontal  position  in  0.1 
what  is  the  magnitude  of  the  average  emf  induced? 

\ 
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Immediately  after  the  switch"  in  circuit  h_  is  opened  the  current 
through  the  galvanometer  in  circuit  a  v;ill  be  (select  the  appropria 
one(s) ) 

A.  clockv7ise. 

B.  from  left  to  right. 

C.  from  right  to  left. 

D.  zero. 


Clockv/ise 


^Conducting  Loops 


10,     A  closed  conducting  loop  of  width  Jl  =  30  cm  is'moved-to  the  right 
at  a  constant  speed  v  «  5  m/s  iu  a  region  where  a  magnetic  field 
B  =  0.2  T  exists.     If  the  resisuauc^i  of  the  loop  is  R  =  3  fi,  what 
is  the  induced  current  through  tl.e  loop  at  the  moment  a  length 
X  =  2  m  of  the  loop  is  in  the  field? 


I 


H==S — 

Ix 

X 

X  

X 

X  1 

X 

X 

X 

X  1  ■ 

— ► 

V 

X 

X 

X 

X  1 

X 

X 

X 

X   j  ^edge  of  field 
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In  an  RL  circuit,  the  current  decays  to  37%  of  its  equilibrium  value 
in  10  s.    What  is  the  time  constant  of  the  circuit?- 


The  curve  given  below  shows  the  variation  of  the  potential  difference 
Bj^  across  the  inductor  V7ith  t  of  an  LR  circuit.    What  is  the  voltage 
after  two  time  constants? 


12r- 


J  L 


A  6 

milljsocontls 


10 


Page  1  of  4 


Name 


VOLWIE  0    PRE- TEST 


3.    A  coil  with  resistance  of  20  ohms  and  inductance  of  . 0,5 'henry  is 

connected  to  a  120  volt  D.C.  line.     At  what  rate  will  the  current  in 

the  coil  rise  at  the  instant  the  current  reaches  50%  of  its  maximum 
value? 


4.     A  capacitor  in  an  RC  circuit  has  been  fully  charged  at  200  volts. 
If  the  resistance  is  20  ohms,  what  is  the  magnitude  of  current  in 
this  circuit  one  time  constant  after  the  capacitor  begins  dis- 
charging? 


5.     Can  you  find  the  time . constant  of -an  RC  circuit  whose  variation  of 
current  with  time  is  given  in  the  following  curve? 


6r 
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6.    What  is  the  current  in  an  RC  circuit  with  a  resistor  (R  =  10  ohms) 
due  to  a  100  volt  emf  one  time  constant  after  the  voltage  is 
applied?     [e'l  =  .37] 


7.     A  coil  has  200  turns,     A  direct  current  of  2A  in  the  coil  produces 

a  flux  of  2.5  X  lO"^  weber  in  the  coil.  Determine  the  self -inductance 
of  the  coil. 


8*    A  long  solenoid  with  a  cross  section  10  ^        has  2  x  10^  turns  of  wire 
per  meter.    What  is  the  inductance  per  unit  length  for  this  solenoid? 


9.    A  coil  has  self  inductance  of  4      10^^  henry  and  resistance  of  4  ohms. 
What  is  the  power  delivered  to  this  coil  by  an  emf  which  causes  a 
current  of  10"^  amp  to  increase  at  .5  amp/s? 
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10,     An  inductor  is  connected  to  an  emf  of  50  volts.    The  coil  has  an 
inductance  of  4  henrys  and  its  resistance  is  10  ohms.    Find  the 
energy  stored  in  the  magnetic  field  when  a  steady  current  exists 
in  the  coil. 
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Phyrrl.cf;  Sill  .  10  Jiiiiu:;iy  3.970 

1.     Due  to  a  direct  current  of  1  A  an  c:  coil  of  300  turns,  there  e>:L,str. 

3 

a  flux  of  2  >'  10"*"    vjeber  j.n  tlie  corl,     Calculate  tlie  self-inductance 
of  tlin  coil. 


2,    A  long  solenoid  V7ith  a  cross  section  of  10^^  m^'  has  2  >^  lo'*  turns  of 
vire  per  meter.    What  io  the  inductance  per  unit  length  for  this 
solenoid? 


3,     A  coil  has  a  self  inductance  of  2  x  IQ*"^  henrys  and  resistance  of 
4  ohms.     Find  the  instantaneous  power  delivered  to  this  coil  by  an 
emf  which  causes  a  current  of  10~^  A  to  increase  at  the  rate  of 
0,6  A/s. 
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It 

^1.     A  slcndy  currcnl:  in  fouiu]  to  c:;jr.-;L  In  r.  c'oJl  v;li.ich  :i  s  cciiioctcd  ic 
c'ln  criif  of  22  vo.l.t:s.     Tlic-  ccil].  Il-is  nr:  jncaictanr.c  of.  2  lioiirys  ciiul  ci 
rcsJ.rir.cinc*-;  (>f  11  oliin:::.     \\hnt  Is  th^  cnicr£;v  sl'trt'Cfl  iii  Lho  rwvn^l-ic 


5.    Find  t:]ie  cliarp,G  v;hich  accuniulalies  on  a  capaclLor  (C  =^  10*"^  V)  in  an 
RC  curcuit  duo  to  a  200  volt  einf  one  time  constant  aftei;  the  v6lta^',o 
is  applied. 


6.    Find  the  value  of  tlie  cliarging  current  at  one  time  constant,  from  the 
i  versus  t  curve  of  an  RC  circuit  given  below. 


I 

O 


6 

t(x  10"^  5  ) 


10" 
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7.     A  cnpac  jU>r  ivj  an  }IC  c::i.vcu,J  I:  lu-.ir:  hccn  ciiarfv.'d  ;U:  200  voTLi;,  'j.lio 

rosisliMu-r  :{ s  10  olii  ^.s.     Vind  t]\c.  lUi^nir.udc  ox.  cirrrciiL  Jii  tlijr;  c  i.  j'cii  il 


A  coj.l  vith  rc'sJ  r.ltUicci  oT  1!)  o]u:i£^  iU'id  jnductcince  of  0,6  Itcnry  xr; 

connacl.C'.r]  to  a  2/(0  volt  D.C.  line.     At  wiutt  rate  will   the.  current 

in  t]io  coil  be  rising  at  the  Instant  the  current  rcnclies  S0%  of  its 
niaxlmiiiu  value? 


The  curve  given  belovj  shows^  the  current  versus  time  in  an  LR  circuit. 
Find  the  current  at  two  time  constants. 


10 

O 

I: 


0 


-^i  


0 


-j:  

10 


10.     If  the  current  in  an  LR  circuit  . decays  to.  5%  of  its  equilibriuin 
value  in  15s ,  what  is  the  time  constant  of  tlie  circuit? 
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6 
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117 
118 
119 
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121 
122 
123 
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Answer 
0.6  II 

5  X  10"''  H/m 
1.6  X  10~^  VJ 

4  J 

1.26  C 

1.85  X  10-2  ^  ^  35  ^.^^ 
20  A 
80  A/s  • 
43  mA 

5  s 
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